Sugar-Invertase Relationships in Mature and Immature Sugarcane Harvested by Different Methods. by Rizk, Tawakol Younis
Louisiana State University
LSU Digital Commons
LSU Historical Dissertations and Theses Graduate School
1968
Sugar-Invertase Relationships in Mature and
Immature Sugarcane Harvested by Different
Methods.
Tawakol Younis Rizk
Louisiana State University and Agricultural & Mechanical College
Follow this and additional works at: https://digitalcommons.lsu.edu/gradschool_disstheses
This Dissertation is brought to you for free and open access by the Graduate School at LSU Digital Commons. It has been accepted for inclusion in
LSU Historical Dissertations and Theses by an authorized administrator of LSU Digital Commons. For more information, please contact
gradetd@lsu.edu.
Recommended Citation
Rizk, Tawakol Younis, "Sugar-Invertase Relationships in Mature and Immature Sugarcane Harvested by Different Methods." (1968).
LSU Historical Dissertations and Theses. 1414.
https://digitalcommons.lsu.edu/gradschool_disstheses/1414
This dissertation has been 
microfilmed exactly as received 68-10 ,756
RIZK, Tawakol Younis, 1937- 
SUGAR-INVERTASE RELATIONSHIPS IN MATURE 
AND IMMATURE SUGARCANE HARVESTED BY 
DIFFERENT METHODS.
Louisiana State University and Agricultural 
and Mechanical College, Ph.D„ 1968 
Botany
University Microfilms, Inc., Ann Arbor, Michigan
SUGAR-INVERTASE RELATIONSHIPS IN MATURE AND 
IMMATURE SUGARCANE HARVESTED BY DIFFERENT 
METHODS
A Dissertation
Submitted to the Graduate Faculty of the 
Louisiana State University and 
Agricultural and Mechanical College 
in partial fulfillment of the 
requirements for the degree of 
Doctor of Philosophy
in
The Department of Botany and Plant Pathology
by
Tawakol Younis Rizk
B.S., University of Alexandria, Egypt, 1961 
M.S., Louisiana State University, 1965 
January, 1968
ACKNOWLEDGMENT
The author wishes to express his deep appreciation and gratitude 
to his major professor, Dr. W. C. Normand, for helpful suggestions, 
constructive criticism, and patience during this study. He also 
wishes to extend his sincere appreciation to the rest of his com­
mittee for their thoughtful criticism and guidance in the preparation 
of the manuscript.
Particvilar appreciation is extended to Dr. P. E. Schilling for his 
help and advice in the statistical analyses and for making the Computer 
Center facilities available.
Finally, he wishes to express special appreciation and gratitude 
to the U.A.R. Government for its support of the author during his 





LIST OF TABLES.....................................................  v
LIST OF FIGURES................................   xiii
ABSTRACT...............  xiv
INTRODUCTION.......................................................  1
REVIEW OF LITERATURE...............................................  4
I. Maturity and Some Carbohydrate Fractions in the Sugar
Cane S t a l k .................................................  4
II. Effect of Storage on Cane Quality.........................  9
III. Effect of Burning and Storage on Cane Quality............. 14
Effect of burning and storage on weight of cane..........  14
Effect of burning and storage on sucrose in cane ........  15
Effect of burning and storing on the purity...............  17
IV. Causes of Inversion.............    18
V. Sugarcane Invertases .......................................  20
MATERIALS AND METHODS. . .   30
I. Study ..of the Maturity of Cane Stalk.......................  30
Sugar JDaterminations. . .     . • 31
Sucrose.  .....................................    31
Procedure for calibrating standard sugar curves..........  33
II. Study of Sugarcane Deterioration .  ............. .. . . . 36
Effect of burning and storage on cane deterioration. . . .  36
Deterioration of burned and unburned; standing or cut
cane......................................................  38
EXPERIMENTAL RESULTS .............................................. 41
I. Maturity of the Cane Stalk............................. .. . 41
Sucrose in juice (pol) . . . .'............................. 41
Purity...............  48
Reducing and total sugars..................................  52
Acid invertase.............................................. 58
Neutral invertase...................................... .. . 62
Acid invertase/neutral invertase activity ratio -
"A/N ratio"...............................................  66
Sugar-invertase relationships.............................. 69
II. Study of Sugarcane Deterioration ..........................  72
iii
Page
1. Effect of burning and storage on cane deterioration. . 72
Juice v o l u m e ...........   72
Juice weight  ............. ................... • 79
Sucrose.............................................  85
Purity...............  90
Reducing and total sugars. .  .......................... 96
Acid and neutral invertases.......................... . 108
Acid/neutral invertase activity ratio (A/N ratio). . . 122
Sugar-invertase relationships.....................  130
2. Deterioration of burned and unburned; standing
or cut cane.......... .. .  ........................ 135
Sucrose.................................      135
Purity  ..........................    141
• Reducing and total sugars............................... 145
Acid and neutral invertases with their ratio ........ 156









I. Analysis of variance for study of maturity.................
Ila. Mean values for sucrose percent juice for the varieties
x dates interaction, over all parts of the cane stalk . ..
lib. Mean values for sucrose percent juice for the varieties
x parts of the cane stalk interaction, over all dates . ..
lie. Sucrose percent juice in the top, middle and bottom parts
of the cane stalk x dates interaction, over all varieties.
lid. Mean values for sucrose percent juice for the varieties
x parts of the cane stalk x dates interaction.............
Ilia. Mean values for juice purity for the varieties x dates
interaction over all parts of the cane stalk .............
Illb. Mean values for juice purity for the varieties x parts
of the cane stalk interaction over all dates .............
IIIc. Mean values for juice purity in the top, middle and
bottom parts of the cane stalk x dates interaction over 
all varieties................. ..............................
IVa. Mean values for reducing and total sugar contents in
mgs per ml juice for varieties over all dates and parts 
of the cane stalk . . . .  ................................
IVb. Mean values for reducing and total sugar contents in
mgs per ml juice for dates over all varieties and parts 
of the cane stalk...........................................
IVc. Mean values for reducing and total sugar contents in
mgs per ml juice for parts of the cane stalk over all 
varieties and dates.........................................
Va. Mean values for reducing sugar content in mgs per ml
juice for varieties x dates interaction over all parts 
of the cane stalk.............................. ..
Vb. Mean values for reducing sugar content in mgs per ml
juice for varieties x parts of the cane stalk inter­
action over all dates 
Vc. Mean values for reducing sugar content in mgs per ml



















Vd. Mean values for reducing sugar content in mgs per ml 
juice for varieties x parts of the cane stalk x dates 
interaction. ................................................ 55
Ve. Mean values for total sugar content in mgs per ml
juice for all possible interactions between varieties, 
parts of the cane stalk and dates of cutting inter­
action...................................................  57
Via. Mean values for acid invertase activity expressed in
jugs glucose produced by hydrolysis in 4 hours by 0.1 x-
ml dialyzed juice for the varieties x dates interaction
over all parts of the cane stalk..........................  59
VIb. Mean values for acid invertase activity expressed in
jugs glucose produced by hydrolysis in 4 hours by 0.1
ml dialyzed juice for the varieties x parts of the cane 
stalk interaction over all dates...................    60
Vic. Mean values for acid invertase activity expressed in
jugs glucose produced by hydrolysis in 4 hours by 0.1
ml dialyzed juice for parts of the cane stalk x dates
interaction over all varieties.............................  60
Vila. Mean values for neutral invertase activity expressed in
jugs glucose produced by hydrolysis in 4 hours by 0.1
ml dialyzed juice for the varieties x dates interaction 
over all parts of the cane stalk.........................   63
Vllb. Mean values for neutral invertase activity expressed
in jugs glucose produced by hydrolysis in 4 hours by
0.1 ml dialyzed juice for the varieties x parts of 
the cane stalk interaction over all dates...............  64
VIIc. Mean values for neutral invertase activity expressed
in jugs glucose produced by hydrolysis in 4 hours by
0.1 ml dialyzed juice for parts of the cane stalks x 
dates interaction over all varieties....................  64
Villa. Mean values for A/N ratio for the varieties x dates
interaction over all parts of the cane stalk............ 67
VUIb. Mean values for A/N ratio for the varieties x parts of
the cane stalk interaction over all dates.  ........... 68
VIIIc. Mean value for A/N ratio for parts of the cane stalks
x dates interaction over all varieties..................  68
IXa. Comparisons between the sugar content and invertase 
activities among three different varieties over the 
different portions of cane stalks in the s t u d y ......... 70
vi
TABLE i Page
IXb. Comparisons between the sugar content and invertase
activities among the three different portions of cane
stalk over all varieties throughout the study............  70
X. Weather data for Baton Rouge, September 18-December 10,
1966..................... ............................... . 71
XI. Analysis of variance table for the effects of burning
and storage on cane deterioration.  ...................... 73
Xlla. Mean juice volume in ml expressed.on a per pound
basis, for varieties x cane treatments interaction,
over all parts of cane stalks and periods of storage . . 76
Xllb. Mean juice volume in ml expressed on a per pound
basis, for cane treatments x periods of storage inter­
action, over all varieties and parts of cane stalks. . . 76
XIIc. Mean juice volume in ml expressed on a per pound basis, 
for varieties x parts of the cane stalk interaction, 
over, all periods of storage and cane treatments...........  77
Xlld. Mean juice volume in ml expressed on a per pound basis, 
for cane treatments x parts of cane stalks x periods of 
storage interactions over all varieties.................... 77
Xllla. Mean juice weight in ounces per pound of cane sample
for varieties x cane treatments interaction, over parts 
of cane stalks and periods of storage.................... 78
Xlllb. Mean juice weight in ounces per pound of cane sample 
for cane treatments x periods of storage interaction, 
over varieties and parts of cane stalks.................  78
XIIIc. Mean juice weight in ounces expressed on a per pound 
basis for varieties x parts of the cane stalk inter­
action, over cane treatments and periods of storage. . . 81
Xllld. Mean juice weight in ounces per pound of cane sample
for cane treatments x parts of the cane stalk x periods 
of storage interaction, over varieties..................  81
XIV. A comparison between juice volume, juice weight and 
juice density of burned and unburned canes during 
the storage period........................................  83
XV. Juice density for the interaction between cane treat­
ments, parts of the cane stalk and periods of storage. . 84
vii
TABLE Page
XVIa. Mean sucrose percent juice for varieties x cane
treatments interaction, over parts of cane stalks
and periods of storage............   86
XVIb. Mean sucrose percent juice for cane treatments x
period of storage, over varieties and parts of cane
stalks...................................................  86
XVIc. Mean sucrose percent juice for varieties x period of 
storage interaction, over parts of cane stalks and 
cane treatments..................  87
XVId. Mean sucrose percent juice for varieties x cane
treatments x period of storage interaction, over all
parts of cane stalks.■ * . . . . . . .   ............... 87
XVIe. Mean sucrose percent juice for cane treatments x parts
of the cane stalks interaction over all varieties and
periods of storage.........................   88
XVIf. Mean sucrose percent juice for varieties x parts of
the cane stalks interaction over all periods of storage
and cane treatments..........   88
XVIg. Mean sucrose percent juice for periods of storage x 
parts of the cane stalks interaction, over all varie­
ties and cane treatments................................  88
XVIIa. Mean of juice purity for varieties x cane treatments 
interaction, over all periods of storage and parts of 
cane stalks............   91
XVIIb. Mean juice purity for cane treatments x period of
storage interaction, over varieties and parts of cane 
stalks...................................................  91
XVIIc. Mean of juice purity for varieties x period of storage 
interaction, over parts of cane stalks and cane treat­
ments .................   92
XVIId. Mean of juice purity for varieties x cane treatments 
x period of Storage interaction, over all parts of 
cane stalks  ....................................  92
XVIIe. Mean of juice purity for cane treatments x parts of 
cane stalks interaction, over varieties and periods 















Mean of juice purity for period of storage x parts of 
the cane stalks interaction, over varieties and cane 
treatments..................................................
Mean values for reducing and total sugar contents for 
cane treatments, varieties, parts of the cane stalks, 
and period of storage .....................................
Mean values for reducing sugar content in mgs per ml 
juice for cane treatments x parts of the cane stalks 
x varieties interactions, over all periods of storage . .
Mean values of reducing sugar content in mgs per ml 
juice for cane treatments x variety x periods of 
storage interactions, over all parts of the cane 
stalks........................................... ..........
Mean values for reducing sugar content in mgs per ml 
juice for cane treatments x parts of the cane stalks 
x periods of storage interactions, over all varieties , .
Mean values for reducing sugar content in mgs per ml 
juice for varieties x parts of the cane stalks x 
periods of storage interactions, over cane treatments . .
Mean values for total sugar content in mgs per ml 
juice for cane treatments x parts of the cane stalks x 
varieties interactions, over all periods of storage. .
Mean values for total sugar content in mgs per ml 
juice for cane treatments x varieties x periods of 
storage interaction, over all parts of the cane 
stalks......................................................
Mean values of total sugar content in mgs per ml juice 
for cane treatments x parts of the cane stalks x 
periods of storage interaction, over all varieties. . . .
Mean values of total sugar content in mgs per ml juice 
for varieties x parts of the cane stalks x periods of 
storage interaction, over cane treatments................
Mean values for acid and neutral invertase activity for 
cane treatments, varieties, parts of the cane stalks, 
and periods of storage.....................................
Mean values for acid invertase activity for cane treat*- 
ments x varieties x periods of storage interaction, over 
















XXc. Mean values for acid invertase activity for cane treat­
ments x parts of the cane stalk x periods of storage 
interaction, over all varieties.......................... 112
XXd. Mean values for acid invertase activity for varieties 
x parts of the cane stalk x periods of storage inter­
action, over cane treatments............................. 114
XXIa. Mean values for neutral invertase activity for cane
treatments x varieties x periods of storage interaction, 
over all parts of the cane s t a l k ...................  118
XXIb. Mean values for neutral invertase activity for cane 
treatments x parts of the cane stalk x periods of 
storage interaction, over all varieties.................  119
XXIc. Mean values for neutral invertase activity for varie­
ties x parts of the cane stalk x periods of storage 
interaction, over cane treatments.......................  120
XXIIa. Mean values for acid/neutral invertase activity ratio
(A/N ratio) for cane treatments, varieties, parts of
the cane stalks and periods of storage.................  123
XXIIb. Mean values for acid/neutral invertase activity ratio for 
cane treatments x varieties x periods of storage inter­
action, over all parts of the cane s t a l k ...............  125
XXIIc. Mean values for acid/neutral invertase activity ratio
for cane treatments x parts of the cane stalk x periods 
of storage interaction, over all varieties ............. 126
XXIId. Mean values for acid/neutral invertase activity ratio
for varieties x parts of the stalk x periods of storage
interaction, over cane treatments.......................  127
XXIIIa. Comparisons between the sugar contents and invertase
activities for cane treatments x parts of the cane
stalk interaction.  ....................................  131
XXIIIb. Comparisons between the sugar contents and invertase
activities for cane treatment x varieties interaction. . 132
XXIV. Analysis of variance for study of deterioration of
burned and unburned cane; standing or cut cane.......... 136
XXV. Mean values for sucrose percent juice for the inter­
action between cane treatments, parts of the cane
stalk, and sampling period, over cane conditions . . . .  138
x
TABLE Page
XXVI. Mean values for sucrose percent juice for cane condi­
tion x cane treatment x parts of the cane stalk 
interaction, over all sampling periods...................... 139
XXVIIa. Mean values for juice purity for cane condition x 
cane treatment x sampling periods interaction, 
over parts of the cane stalk.................................142
XXVIIb. Mean values for juice purity for cane condition x
cane treatment x parts of the cane stalk, over 
sampling periods..............................................143
XXVIIIa. Mean values for reducing and total sugar contents in
mgs per ml juice for cane conditions and cane treat­
ments, over the other three factors...................  . 146
XXVIIIb. Mean values for reducing and total sugar contents in
mgs per ml juice for parts of the cane stalk, over 
periods, cane conditions, and cane treatments ........... 146
XXVIIIc. Mean values for reducing and total sugar contents in
mgs per ml juice for periods over cane treatments,
cane conditions, and parts of the cane stalk............146
XXIXa. Mean values for reducing sugar content in mgs per ml
juice for some interaction between cane conditions, 
cane treatments, periods and parts of the cane stalk. . . 149
XXIXb. Mean values for reducing sugar content in mgs per ml
juice for some interactions between cane conditions, 
cane treatments, and parts of the cane stalk............... 150
XXIXc. Mean values for total sugar contents in mgs per ml
juice for some interactions between cane conditions, 
cane treatments, periods and parts of the cane stalk. . . 153
XXIXd. Mean values for total sugar content in mgs per ml
juice for some interactions between cane conditions,
cane treatments and parts of the cane stalk.................154
XXXa. Mean values for acid and neutral invertase activity and
the ratio between them for cane conditions and cane 
treatments................................................. 157
XXXb. Mean values for acid and neutral invertase activity and 
the ratio between them for parts of the cane stalk . . , 158
XXXc. Mean values for acid and neutral invertase activity and 
the ratio between them for periods of sampling......... 158
xi
TABLE Page
XXXIa. Mean values for acid invertase activity for cane condi­
tions x cane treatments x periods of sampling interac­
tion, over all parts of the cane stalk........... 160
XXXIb. Mean values for acid invertase activity for cane condi­
tions x cane treatments x parts of the cane stalk inter­
action, over periods of sampling..................  162
XXXIc. Mean values for acid invertase activity for cane con­
ditions x parts of the cane stalk x periods of sampling 
interaction, over cane treatments.................  163
XXXIIa. Mean values for neutral invettase activity for cane con­
ditions x cane treatments x sampling periods interaction, 
over all parts of the cane stalk..................  166
XXXUb. Mean values for neutral invertase activity for cane con­
ditions x parts of the cane stalk x periods interaction, 
over cane treatments.................   167
XXXIIla. Mean values for acid/neutral invertase activity ratio
for cane conditions x cane treatments x periods inter­
action, over all parts of the cane stalk. . . . . . . .  169
XXXIIIb. Mean values for acid/neutral invertase activity ratio for
cane conditions x parts of the cane stalk x periods 
interaction, over cane treatments.. .  ...............  170
XXXIIIc. Mean values for acid/neutral invertase activity ratio
for cane conditions x cane treatments x parts of the 
cane stalk interaction, over periods...................  172
XXXIV. Comparisons between the sugar contents and invertase
activities for the bottom, middle and top parts of 
C.P. 48-103 cane stalks harvested by different methods . 185
XXXV. Mean values for changes in purity, sucrose, reducing
sugar, total sugar, acid invertase, neutral invertase 
and a /n  ratio during the period October 6-December 8, 
as an average of three varieties and three parts of 
cane stalk exposed to freezing temperature on 




I. Standard curve for reduction of alkaline ferricyanide
by reducing sugars......................................... 34
II. Sucrose percent juice in the bottom, middle and top
parts of the cane stalk, over all varieties, during 
the study period from 9/22-12/8............................ 47
III. The sucrose-A/N ratio relationship in three differ­
ent varieties at different ages during the period of 
September 22-December 8 ..................................... 186
IV. Effect of burning on acid invertase activity of three
different varieties at different dates of storage 
period.........................................................194
V. Effect of burning on acid invertase activity in the
top, middle and bottom parts of the stalk, at differ­
ent dates during the stbrage period............................196
xiii
ABSTRACT
Investigations were conducted to determine the possibility of 
establishing relationships between the quantities of different sugar 
components and invertase activities at three different heights on the 
cane stalk of three different varieties (C.P. 42-10, C.P. 36-105, and
C.P. 48-103) at different ages. This study was extended tQ obtain 
some information concerning the comparative effects of four harvest 
methods on cane deterioration. Special consideration was given to the 
deterioration of cane after cutting, mainly to the effect of burning 
and storage on both the quantities of the different sugar components 
and the invertase activities.
Maturity studies (plant age) indicated that differences in the 
quantities of the different sugar components and invertase activities 
were highly significant among varieties, parts of the stalk and plant 
age.
The variation among the different portions of the stalk for,all 
variables studied (juice volume, juice weight, sucrose, purity, reducing 
sugar, total sugar, acid and neutral invertase activities and their 
ratio "A/N ratio") was greater and more pronounced than the variation 
among varieties. Some variables, however, were subject to more varies 
tion than others.
Invertases were detected in cane juices expressed from either 
mature or immature internodes. Invertase activities increased from the 
bottom to the top part of the stalk and the increase of acid invertase 
activity was considerably larger than that of the neutral invertase.
xiv
There was evidence that the A/N ratio could be used for deter­
mining the degree of ripeness or cane maturity and the optimum time 
of harvest to assure the highest possible yield of sugar.
A direct relationship between acid invertase activity and 
reducing sugar content was demonstrated; as the acid invertase activity 
increased the reducing sugar content increased. There was an inverse 
relationship between acid invertase activity and both sucrose and total 
sugar content. The above relationships could be drawn on the basis of 
A/N ratio or total invertases activity instead of acid invertase 
activity. These relationships were consistent among the different 
parts of the stalk and among the different varieties.
The different varieties, as well as the different parts of the 
stalk, did not respond similarly to burning, but generally burning 
reduced the activities of both invertases and the reduction in the 
activity of acid invertase was greater than that of the neutral 
invertase. As a result of this effect the A/N ratio in burned cane 
was lower than that of unburned cane. On the other hand, there were 
indications that the invertase activities in low-sucrose internodes 
(parts or varieties) were more strongly affected by burning than those 
of the high-sucrose internodes, as a result, the A/N ratio decreased 
from the bottom to the top, while it increased from the bottom to the 
top in unburned cane.
The responses of the-different sugar components and invertase 
activities to burning and storage were not consistent during the 
storage period, but generally they were consistent among parts of
xv
the stalk as well as among varieties. The invertase activities of 
both burned and unburned cane decreased with time of storage, except 
on the first three days, when unburned cane showed an increase in 
invertase activity. Unburned-cut cane showed the same relationships 
reported earlier between the sugar content and invertase activities, 
but burning reversed these relationships.
The comparative effects of burned and unburned, standing or cut 
canes indicated that the quantities of the different sugar components 
as well as invertase activities differed between burned and unburned 
cane as well as between cut and standing cane.
xvi
INTRODUCTION
The chemical processes which are essential for the life of the 
sugarcane plant are not yet fully understood. When a cutting of sugar­
cane is planted in soil, a portion of the cane sugar stored in the 
cutting must be hydrolyzed to simple sugar before the bud can sprout. 
Similar hydrolytic actions are present and believed to be operative 
in the cyclic process of sugar storage and utilization in the sugar­
cane plant throughout the growing season. This hydrolytic action 
continues in harvested cane. It is believed to be catalyzed by the 
enzyme invertase (49) .
The presence of invertase in the mature portion of the cane 
stalk was first doubted; but its presence was first indicated by its 
activity in cane juice (16). Several investigators have been able 
to detect invertase activity from different tissues of the sugarcane 
plant.
It has been assumed generally that invertase in plants is re­
sponsible for the synthesis (33, 34), as well as the inversion of 
sucrose. Nevertheless, most contemporary workers regard the parti­
cipation of invertase in sucrose synthesis as unlikely (14) . During 
the past five years much information has been gathered concerning 
the nature of invertase, and invertase is no longer considered a 
single enzyme, but rather a group of enzymes whose common property 
is to catalyze the hydrolysis of sucrose.
1
Despite the meticulous study given yeast invertase by workers 
in many nations, the sucrose-hydrolyzing systems of sugarcane have 
received scant attention. Little serious attention has been given 
the enzymes' roles as they affect the sugar-producing characteristics 
of different varieties. Only quite recently studies were specifically 
centered upon sugar-enzyme relationships among several Puerto Rican 
varieties (2, 7). This study demonstrated that overall invertase 
activity was inversely related to sucrose content of the meristem.
One of the main objectives of the present study was to dis­
cover invertase activity trends throughout the whole cane stalk, 
which would help account for characteristic properties of given 
varieties. Attempts were made to establish such a relationship 
between both acid and neutral invertase activities and the different 
sugar components. Attention was given also to the influence of cane 
maturity, cane variety and certain other factors on this relation­
ship throughout the harvesting season of 1966. Similar studies 
were also made in 1965 and 1967, but are not the subject of this 
report.
The deterioration occurring between harvesting and grinding 
has been investigated by many workers and has yielded varying results. 
As a result, various possible explanation of excessive deterioration 
have been considered and investigated. The most acceptable explana­
tion has been that inversion of cane sugar is caused by one or more 
enzymes (invertases). The present work was carried out to confirm 
some of these results under Louisiana conditions, and to study the 
effect of environment and four different harvest methods on
invertase activities and cane quality in three different parts of 
cane stalks.
Consideration was given to the influence of maturity of cane, 
invertase activity of cane, variety of cane, and certain other 
factors on inversion of sucrose in sugarcane harvested by different 
methods. Attention was given also to possible relations between 
the rate of inversion, i.e., deterioration, and invertase activity 
during the period of study.
REVIEW OF LITERATURE
I. MATURITY AND SOME CARBOHYDRATE FRACTIONS 
IN THE SUGAR CANE STALK
Determining the degree of ripeness or maturity of cane is of 
the greatest importance in the sugarcane industry. Together with 
dther factors, a dependable and practical method for determination 
of optimum time of harvest assures the highest possible yield of 
sugar.
Viswa Nath, et_ a_l (66, 67) at the Sugarcane Station, Coimbatore, 
India, have studied the problem from the year 1914, onwards. They 
developed a simple apparatus and method for extracting small quanti­
ties of juice from a sugarcane growing in the field without harming 
the cane to an appreciable extent. Applying the method to a 
sugarcane stalk, marked differences are seen between mature and 
immature portions of the stalk. A mature cane shows an almost uni­
form concentration of total solids in the individual internodes, 
from the bottom upwards to the one carrying the highest dead leaf.
On the other hand, an immature cane is characterized by a progres­
sive decrease in the total solid content of the juice of the inter­
nodes from the bottom toward the top. Periodical examination of 
internodes of one and the same cane, from the bottom to that carrying
the highest dead leaf, at different stages of its growth has shown
the interrelations of one internode to another.
Venkatraman and Rao (64), at the same station, divided the
length of cane into 5 or 6 pieces and then determine the sucrose
content in these sections and found that when the cane is young the 
highest sucrose content is in the lowest section. As the cane grows 
older, the region of the highest sucrose content gradually moves 
upwards, depending on the degree of maturity.
Das (17) determined the differences in juice quality in the 
various parts of the same stalk. At harvest he segregated the stalks 
in different orders, referring to the time of germination only and 
not to any morphological relationship of one shoot to another'. Then 
he divided the stalks into sections from the top downwards. He 
found that sucrose and glucose were more or less uniform throughout 
the dead leaf part of the cane. There was a sudden transition from 
the dry leaf to the miliable green leaf part of the cane where 
active accumulation of sucrose was taking place. According to him 
even the top portion of the cane just below the millable green leaf 
had reached a state of maturity. He did not imply that the level 
of sucrose in the dead leaf part would not rise any further. He 
wanted, however, to emphasize that the green leaf part was the one 
capable of the greatest increase in sucrose. He also reported that 
the point of.maximum concentration of sucrose changed from the 
bottom to the top as the cane became older. The maximum content of 
sucrose at the age of 18 months was found in the bottom section of 
stalks; at 21 months, the maximum had shifted to the middle section; 
and at the age of 26 months, it was located in the top section. He 
concluded that actually the bottom remained the same while the top 
became richer in sucrose. Das felt that ripening would be a process 
of the lengthening of the dry leaf part and simultaneous shortening
of the green leaf part. He concluded that as each joint was laid 
down it accumulated sucrose, matured, and by the time it had 
reached the dry leaf stage it had already more or less matured.
Dillewijn (21) reported that under conditions prevailing in 
Java, mature cane was characterized by a more or less uniform sucrose 
content along the stalk with the exception of the top and the below- 
ground butt. The low content of the top was associated with the fact 
that the joints of this section were not full-grown while the low 
content of the butt was associated with its high fiber content.
In Louisiana, as in many temperate-zone sugar-producing 
countries, sugarcane never reaches maturity. If the stalk, as it is 
prepared for the mill, is sectioned into three equal lengths and each 
section analyzed separately, it will be found that there is a con­
siderable- increase in sucrose content from the top to the middle 
to the bottom section.(44, 57).
The studies of Hartt (35) on translocation have provided evi­
dence that sucrose once formed in the stem is not static but dynamic 
and interchangeable under the influence of season, weather and age. 
According to her findings there is seasonal ebb and flow in the sugar 
concentration of the stem, the fluctuations in the green-leaf section 
being greater than those in the dry-leaf cane.
Parthasarathi and Vixayasaradhy (50) found that sucrose and 
reducing sugar percentages in the stem of normal day plants increased 
with dark treatment, while it declined with increased photoperiod.
At the time sucrose concentration was falling, marked increase in 
reducing sugars was evident, and vice versa.
Das (18) found that increasing applications of nitrogen 
decreased the concentration of sucrose and increased the reducing 
sugar content in the dry matter and in the juice. He reported also 
that seasonal variations were of far greater magnitude than those due 
to treatment. Both seasonal and treatment variations in the sucrose 
and the reducing sugar content were found to be closely associated 
with hydration changes. He said that the hydration status actually 
regulates the relative contents of the various carbohydrates in the 
dry matter, probably through influence on the enzyme complex in the 
cane plant. The content of sucrose in the dry matter was reported 
to be inversely related not only to hydration, but also the rate of 
vegetative growth,.and the content of reducing sugars.
■ In spite of all that has been done and published on sugarcane, 
a simple and satisfactory method for determining maturity is still a 
desideratum. The usual practice in determining the ripeness or 
maturity of a cane is to determine first the absolute brix, sucrose, 
and glucose values in the juice of the crushed cane and then to judge 
ripeness from the ratio of sucrose to brix (coefficient of purity) or 
the ratio of glucose to sucrose (67).
Viswa Nath (1924) has shown how, for a given variety, the brix, 
sucrose, and glucose values fluctuate with time, place, climate, 
and other treatments. He found that these constituents are so 
variable, singly and in their interrelations, that they are not 
always reliable guides for judging the maturity of cane, especially 
when dealing with a cane the nature of which one has no knowledge.
As a result of this, he evolved the Top/Bottom ratio method and its
application to the determination of maturity. The hypothesis, • 
developed from the study of a single cane stalk, was that when cane 
has reached its optimum degree of maturity, the arithmetical ratio 
between the total solids in the juice (brix) of the upper part of the 
stalk, and that of the lower part, is equal to unity, or tends to 
approach unity; that when the cane is still green this ratio is 
less than 1.0; but that when it is over-ripe, it is above 1.0. He 
stated also that variations of any magnitude in soil.,and season may 
affect the quality and quantity of the total solids, but as long as 
a cane is healthy and normal, the Top/Bottom ratio can not be 
influenced.
In applying this ratio to field scale tests, it is obvious that 
a significantly large number of canes should be dealt with and the 
results of individual analysis must be submitted to a statistical 
examination. This is a time-consuming operation and defeats the 
object of the new method. In the alternative, a number of canes 
representative of the age and condition of the crop may be crushed 
and analyzed. He stated that, from physiological and biochemical 
considerations, it is evident that in a normal growing and maturing 
sugarcane crop, the Top/Bottom ratio is the least affected by 
environmental factors.
Levert^ et al (46), investigating the ripening of P.O.J. 2878', 
found a pronounced correlation between the brix, polarization, and 
purity values of each stalk tested joint by joint. They have 
expressed themselves in favor of simple brix determination in reference 
to the ordinary methods of analyses for determining ripeness in cane.
Viswa Nath (67), quoting Migaki Ishida, proposed a new criterion 
called the maturity coefficient, which consists of finding the ratio 
of reducing sugar to sucrose. However, he concluded that this new 
ratio is quite as unreliable as the old one. He thus concluded that 
the coefficient of purity or maturity are variable factors and there­
fore not always reliable for determining cane maturity.
Kerr (41) investigated both solids and sucrose, and has reported 
that the density of the juice from all sections approaches a uniform 
value towards maturity. He has also observed that subsequent to 
maturity the density does not decrease as rapidly as does the 
sucrose. He has also recorded that the reducing sugars factor is 
undoubtedly the most useful individual value in maturity determina­
tion.
Beauchamp (12), under Cuban conditions found that the higher 
the purity of the juices of a given cane, the less its deterioration 
for a given drop in the brix of the lower joint. His data suggest 
that the quicker the cane matures (that is the sooner it forms juice 
of high purity), the greater will be its resistance to drought. In 
this respect, he demonstrated that the Top/Bottom ratio is not an 
absolute index of the ripeness of the cane.
II. EFFECT OF STORAGE ON CANE QUALITY
The fact that cane kept for some time after cutting suffers 
serious deterioration through various physiological reactions, 
especially in respiration and enzymatic processes in the living 
tissues, was recognized many years ago. It is also known that the
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rate at which sucrose disappears depends on various internal and 
external factors.
Several investigations (20, 29, 30, 31, 43, 53, 61, 62, 71) 
emphasized the importance of grinding freshly-cut cane and showed 
that losses in the field and in storage may be extremely high. Data 
have also been presented by Barnes (11) to show that cane continues 
to ripen during the first 24 to 48 hours of storage after it has 
been harvested.
Storage of cane stalks after cutting was thoroughly studied by 
Haldane (31), who found a gradual loss in cane weight and a gradual 
drop in its quality during storage.
In Egypt (1896) some experiments by Pellet (51) showed that 
cane did not deteriorate appreciably within a month after cutting.
The loss was 18 percent in weight of stored cane in 27 days. This 
was during the coldest month of the year. Later, on, Rosenfield (53) 
indicated increasingly greater losses from evaporation and inversion 
as the day becomes longer and warmer and the atmospheric humidity 
decreases, which are the normal trends during the Egyptian cane 
harvest season. He gave figures to show that 11 percent of cane 
by weight can be lost through evaporation in 4 days; 17 percent in 
8-days. Inversion and evaporation losses together may reduce the 
yield of sugar after 8 days in the field to less than half that of 
fresh canes.
The loss figures in more recent work support Rosenfield's find­
ings. Guilbeau, et al (29, 30) showed that the recoverable sugar after 
9 days was 39 percent less, and after 14 days was almost 50 percent
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less than that recoverable from cane held only one day in the heap 
row. The average normal juice purity fell from 72.9 to 65.5 percent 
after only 9 days storage, and to 61.6 percent after 14 days storage.
Sartoris (56) reported that cane cut for the mill early in the 
season deteriorated more rapidly than that harvested later. This 
result was confirmed by Lauritzen and Balch (43). They reported 
that the maturity of cane, whether related to the sucrose content or 
to some other physiological condition, seemed to be a factor in the 
rate of deterioration of cane. The more mature the cane, the less 
rapid was the deterioration.
Turner (61) repotted that the percent loss in weight of cane 
cut and left in the field is directly affected by the age of the 
cane. The older the cane, the greater the percent loss in weight and 
the greater the loss in purity with time after cutting. Recently, 
Turner and Rojas (62) demonstrated that age was not a factor in the 
deterioration of unburned canes of the variety Co. 213, cut and left 
under field conditions from one to fifteen days. They noticed that 
for each day that the cane was left in the field after cutting it 
suffered increases in fiber percent, percent invert sugar and glucose 
ratio, and decreases in weight of cane.
Balch and Lauritzen (10) stated that weather conditions played 
a very important part in the deterioration of windrowed cane and 
that cool damp weather had been noted as being more suitable for 
keeping cane. The same conclusion was reached by others (16, 43, 44, 
45, 58), but there are exceptions (32, 70, 71). Wold (71) reported 
that cane deteriorates more rapidly in large piles than in small 
piles, and humidity increases the loss of sugar.
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In earlier work (43, 44, 45) it was shown that loss of moisture 
is an important factor in bringing about inversion of sucrose in 
sugarcane, and conversely, the inhibition of moisture loss by 
sprinkling or by storage at high humidity checks inversion.
Lauritzen (44) reported that the loss in weight is primarily 
due to the loss of moisture and that the loss of moisture from cane 
of a given variety is a function of the saturation deficit of the air, 
independent of temperature at least over a range of 45° to 65° F 
(7.2° to 18,3°C). He noticed in cane stored as whole stalks that 
there tended to be a gradient in the percentage of loss of moisture, 
percentage of increase in brix, drop in purity and percentage of loss 
of sucrose. These changes were greatest in the top, next greatest in 
the middle, and least in the bottom section.
The rate of loss of weight may be dependent upon the relation 
between surface area and volume of the stalk. Sartoris (56) showed 
that in a given variety there is less loss of moisture in stalks of 
greater diameter. He demonstrated the fact that there is considerable 
loss of moisture through the cut ends of the stalks. In certain 
instances the difference in varietal behavior has been attributed to 
differences in the cracking and splitting of internodes (31) and to 
the amount of wax on the stalks.
Lauritzen (44), quoting Cross and Harris' work in Argentina, 
indicated that when samples of the upper and lower halves of cane . 
stalks of certain varieties were stored for 10 days under comparable 
conditions, the percentage of inversion was greater in the upper half 
than in the lower half. In the same paper he also reported that this
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result was supported by Coates, who showed more inversion of sucrose 
in the top third than in the bottom third of the stalk of certain 
varieties of sugar cane when whole stalks were stored in the shade 
and sectioned and analyzed after different periods of time. Dymond 
(26) found that cane cut and untopped until crushed, deteriorated 
with greater rapidity than cane which was topped immediately before 
or after cutting.
It is generally recognized that there is an inherent difference 
in varietal behavior relating to the rate of inversion of sucrose in 
harvested sugarcane of the same age and grown under the same culture 
and environmental conditions. It would appear that Blouin (13), was 
the first to emphasize the fact that the tendency to inversion in cut 
cane is different with different varieties. He showed that the Java 
varieties were much more susceptible to this inversion during storage 
than the native Argentine canes. Pellet (51) demonstrated that 
certain varieties were hardly altered even 48 hours after cutting, 
whereas others underwent a very appreciable deterioration after only 
four or five hours. It was also noticed that while one variety lost 
but little in purity, another showed a comparatively great decrease.
Haldane (31) found that the rate of drying and the rate of 
deterioration was more rapid with Co. 205, Barukh, and Pansahi than 
with the Coimbatore canes, Co. 210, 213, and 290. Similar results 
with different varieties were obtained by other investigators (10, 16, 
39, 43, 56).
In a recent study by the Southern Utilization and Development 
Division of the U. S. Department of Agriculture (63) on the losses
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of sugar between harvest and grinding, it was found that C.P. 44-154
lost as much as 48 percent of its sugar through respiration and
inversion in 14 days. Variety C.P. 44-101, on the other extreme,
lost only 12 percent.
»
III. EFFECT OF BURNING AND STORAGE ON CANE QUALITY
The maintenance of a balance between sucrose and reducing sugars 
is obviously a function of a living plant. It would therefore seem to 
follow that the burning of cane and delay between cutting and grinding 
would have profound effects on the sucrose content and other factors 
of economic importance.
The principal criteria used in assessing the effects of various 
harvesting treatments on the quality of cane, by various workers, have 
been changes in weight, sucrose, and purity. The findings reported by 
various workers having a bearing on the present studies are reviewed 
here.
Effect of burning and storage on weight of cane;
The effect of burning on weight loss in stored cane has not 
been well established. Dymond (26), Verret (65) and Waddell (69) 
reported that losses in weight were found to be much more for burned 
cane than unburned cane under low humidity conditions. This was 
explained by the fact that the cells in thevburned cane were ruptured 
and broken down by the heat of the fire, and water was more easily 
evaporated. Dodds and Fowlie (23, 24, 25) reported an opposite find­
ing, but the differences between their burned and unburned cane were 
not significant.
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Young (72, 73) reported that burned cane not cut but left stand­
ing in the field gained in weight or at least maintained a gain of
about 2.5 percent made during the first day after burning. When 
burned cane was allowed to stand until milled, the percent loss in
weight of cane was much less than when burned cane was cut immediately
after the fire (65, 69, 72, 73).
Lauritzen (42) found no difference between burned and unburned 
cane with respect to the rate of weight loss when cane was stored in 
a shady location. Lauritzen, Balch, el: al (9, 44) showed also that
S
humidity played a greater part in weight loss than temperature within 
the temperature range of 65° to 85° F.
Effect of burning and storage on sucrose in cane:
The published literature on this subject, provides a somewhat 
confusing picture due to varying conditions of the experiments.
Dymond (26) reported that burned cane showed better keeping qualities 
than trashed cane. The higher the original sucrose content of burned 
cane the better were its keeping qualities. He demonstrated that 
keeping qualities were dependent upon cane ripeness, fire intensity, 
disease, and climatic conditions,
Verret (65) compared cane burned and left standing, burned and 
cut at once, and unburned cut cane. He found very little difference 
in sucrose for a period of ten days between burned cane cut at once 
and that allowed to stand. Waddell (69) on the other hand reported 
that cane which was burned and left standing showed an alarmingly rapid 
drop in commercial cane sugar.
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Dymond (26) and Dodds and Fowlie (23, 24, 25) found that burned 
cane showed higher sucrose than unburned cane for a period of about 
ten days, especially when the burned cane was left standing. 
DeFroberville, as quoted by Dodds and Fowlie, reported that the 
average loss in sucrose of burned cane, while less than in trashed 
cane for the first 3 days, thereafter shows a marked increase, eventually 
becoming in general more in the burned than in the unburned cane.
Young (72, 73) compared cane burned and left standing with cane 
burned and cut immediately. He noticed that the percentage of com­
mercial cane sugar fell in the standing cane while there is an apparent 
increase in the cut cane as a result of the loss of water.
Sartoris (56) compared cane' burned standing and cut immediately 
with cane topped, cut, and then burned. He found that cane burned 
standing showed less loss in sucrose. He attributed this- to the 
higher temperatures that may result in a heap compared to standing 
cane.
Lauritzen (42) came to the conclusion that under warm and dry 
weather conditions, heavy losses through inversion were expected in 
stripped, unburned cane. He observed some inversion as early as 24 
hours after harvesting.
Balch, et al (9) reported a basic difference in the keeping quality 
of the burned and unburned cane. The types of deterioration in the two 
cases were quite different. According to them, at low humidities, 
burned cane usually did not deteriorate as rapidly as unburned cane 
for the first few days, apparently because the microorganisms were 
kept in check. They further reported that cane stored under dry
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conditions might deteriorate as much as under wet conditions if the 
storage were long enough.
Effect of burning and storing on the purity:
The studies of changes in purity by different authors seem to 
agree that the deterioration of burned cane is generally slower in 
the initial period of storage compared to the unburned cane if the 
conditions are not favorable for the multiplication of microorganisms. 
Dymond (26) and DeFroberville, as quoted by Dodds and Fowlie (23) 
found that the drop in purity was much more advanced in the trashed 
cane than in burned cane.
Dodds and Fowlie (23, 24, 25) on the basis of a series of experi­
ments, reported that changes in purity showed very much slower rate 
of deterioration of burned cane compared with trashed cane over the 
first nine days after harvesting. The unburned cane showed a steady 
drop in purity from the beginning, at an average of 1.9 percent per 
day. The purity of the burned cane kept constant for about a week, 
after which there was an average falling off of about 2.2 percent per 
day in purity. The burned cane left standing showed no appreciable 
change in purity for twelve days. On the other hand, Verret (65) 
noticed that juices of burned cane, whether cut or standing, dropped 
purity at about the same rate.
In discussing the role of enzymes in the deterioration of cane, 
Dymond (26) stated, "The difference between normally cut cane and that 
cut after burning is a fundamental one. The former is alive and ready 
to reproduce itself whereas the latter is dead. Whereas the former 
will by means of its enzymes rapidly break down its complex reserve
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material, the latter awaits the invasion of extraneous microorganisms 
whose advent may be accelerated or retarded by climatic conditions or 
other material causes." He further stated that, "the effect of an 
enzyme poison illustrates the above."
Irvine and Frilous (40), and Balch, et al (9) showed no signi­
ficant changes in either the titrated acidity or pH of the juices 
from burned cane kept dry. There was a gain in reducing sugars in 
the juices about equivalent to the loss of sucrose.
Balch, et al̂  (9) found that juices from burned cane that was 
sprinkled showed a progressive and pronounced drop in pH, increases in 
acidity, and large loss of sucrose without an accompanying formation 
of reducing sugars, and a substantial increase in nonsugars during 
storage.
Under dry conditions, the action of microorganisms were said to 
have held in check as the changes in the composition of the juices 
from the cane thus stored were found to be similar to those occurring 
in unburned cane. They further stated that the principal effect of 
burning on cane is physiological.
IV. CAUSES OF INVERSION
It is generally recognized that there is an inherent difference 
in varietal behavior relating to the rate of inversion of sucrose in 
harvested sugarcane of the same age and grown under the same cultural 
and environmental conditions. Little is known about the nature of 
these varietal characteristics and the factors affecting their mani­
festation, or the conditions influencing inversion of sucrose within a
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variety (45). Various possible explanations of differences in deter­
ioration have been considered and investigated by many workers.
Geerlings (27) showed that cut cane when moist deteriorates 
more slowly than when dry. Deterioration, he states, is due to the 
death of cells which would remain alive for a longer period if the 
cane were wet.
On the other hand, Wold (71) found that wet cane deteriorated 
faster than completely dry cane. He reported that most of the inver­
sion and consequent deterioration of juice purities is due to bacterial 
activity. However, Lauritzen and Balch (44) showed no significant 
change in acidity, pH, or organic-nonsugars, nor any change that 
indicated the action of microorganisms in sprinkled or unsprinkled 
piles of cane. They found that the inversion of sucrose is intimately 
associated with the loss of moisture and increases with the drying out 
of the cane.
The experiments of Hall (32) showed that the different degrees 
of inversion suffered by the different varieties were not dependent 
on the size of the canes, or their thinnesss, or their infestation by 
borers. He disproved his theory that the thinness of the Java canes 
was the determining factor.
Cross and Belile (16) confirmed Hall's work and concluded that 
the inverting power must be a function of the cane itself. Their work 
carried out points to the fact that the inversion is caused by one or 
more enzymes, which are present to a small extent in the freshly-cut 
cane, and which are built up in greater quantity or rendered more 
active by the cane during storage. The enzyme responsible was
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suggested to be invertase, which would not appear to have been noticed 
before in the mature stalk of the cane, but had been shown to be 
present in the immature tops in Louisiana by Browne and Blouin (15). 
They showed that if the canes were cut and stored with the tops left 
on, the invertase would diffuse from the tops, and cause a greater 
inversion of the sugar in the cane than if the tops were cut off before 
storing.
These results were confirmed by Cross and Belile (16). They 
gave direct proof that the inversion was enzymic, and they showed that 
the enzyme was active to a much greater extent in the juices of the 
stored canes than in those of the cane that had not been stored.
V . SUGARCANE INVERTASES
Few enzymes have been studied so long and extensively as inver­
tase, a catalyst the history of which dates from the year 1828, when 
sucrose fermentation was shown to require water. The enzyme has been 
studied most frequently in yeast, but it is also known in green algae, 
bacteria, invertebrates such as the honey bee and jellyfish, and 
numerous plants and animals (5).
Invertase is no longer considered a single enzyme, but rather a
group of glycosidases is recognized whose common property is to
catalyse the hydrolysis of sucrose to alpha-D-glucose and beta-D-
fructose. The subsequent change in optical rotation of the reaction
mixture from a positive to a negative value, gives rise to the name
"invertase,'' although some workers still prefer "sucrase" and 
"saccharase," or more specific names such 's "alpha-glucosidase" and 
"beta-fructosidase" (5).
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Neuberg, et al (48) stated that two distinct but isodynamically 
equal invertases are known to exist; both hydrolyse sucrose, and these 
may be classified according to the end of the sucrose molecule being 
attacked. Yeast invertase (beta-fructofuranosidase), catalyses the 
cleavage between the glycosidic oxygen and carbon-1 of the glucopy- 
ranosyl group.
Very recently electrophoresis experiments (8) showed that cane 
invertases are quite mobile compared to contaminant protein, and move
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quickly toward positive and negative electrodes. Two distinct inver­
tase areas were obtained free of contaminant protein, one enzyme 
bearing a positive charge and the other a negative charge.
Contrary to the meticulous study given yeast invergase by 
workers in many nations, the sucrose hydrolyzing systems of sugarcane 
have received scant attention. The invertase activity in sugarcane 
stalks, and in different parts of the stalk, and its possible move­
ment in the stalk, as well as the movement of sucrose as related to 
inversion, have been the subject of study during the past thirty years.
Invertase activity in the sugarcane plant has been detected from 
leaf blades, leaf sheaths, nodes, internodes, roots, buds, growing 
tips (apical region) and meristems (5, 33, 49). Pandey and Farooqui 
(49) reported that invertase activity was maximum in growing regions 
of cane followed by.buds, leaves, sheaths, internodes, nodes, and 
roots. However, Alexander (5) showed that invertase activity is pre­
dominant in meristem and node preparations rather than internodes.
The meristem was the richest source for invertase acting under both 
acidic and neutral conditions.
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From the activity values, when data of enzyme activity and 
enzyme adsorption were simultaneously collected in various organs 
of the same plant, the theory of enzyme migration was evolved by 
Sisakyan, mainly for invertase, phosphorylase, and phosphoglucomu- 
tase (22). However, no data were given on the mechanism of this 
enzyme-protein migration.
The presence of invertase in the mature portion of the cane 
stalk was first doubted. Browne and Blouin (15) stated that 
enzymes responsible for the deterioration of cut cane are resident 
mainly in the tops and that after cutting these permeate the whole 
stalk. Figii, as quoted by Glasziou (28), reported the presence of 
invertase in the rind at the tip of the stalk and its absence from 
the storage tissue in the center part of the stalk. Glasziou (28) 
stated that the failure of Figii to detect invertase in immature 
storage tissue was probably due to insufficient sensitivity of the 
method used.
The presence of invertase in the mature portion of the cane 
stalk was first indicated by its activity in cane juice (16), this 
activity being increased when the juice was derived from cane that had 
been in storage for some time. Also, Hartt (33) found invertase in 
green-leaf portions of sugarcane stalks. Using variety P.O.J. 2878, 
it was found that the invertase activity of the green-leaf portion 
of the stalk was double that of the dry-leaf portion. Cross and Harris, 
as quoted by Lauritzen and Black (42), also have reported that sucrose 
inversion is due to invertase present in the cane and that the concen­
tration of invertase was relatively higher in the upper part of the 
stalk than in the lower part.
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During the past five years much information has been gathered 
concerning the number and roles of invertases in sugarcane. Glasziou 
and co-workers (28, 36, 37) have described an acid and a neutral 
invertase involved in sugar stprage. The acid invergase was isolated 
from immature storage tissue, it was optimally active between pH 5.0 
and 5.5, and it disappeared as the tissue matures. The neutral 
invertase with a pH optimum of 7.0 was isolated from mature storage 
tissue, but was not detected in immature tissue. Both enzymes were 
active over a broad range of pH, each showing about ten percent of 
its maximum activity at the pH optimum for the other enzyme.
Hatch and Glasziou (36) found that the mature storage..tissue of 
Saccharum officinarum L. and hybrid commercial canes, which are char­
acterized by a hijgh capacity for sugar storage, contained no acid 
invertase, but do contain a neutral invertase. However, acid 
invertase was present in the mature storage tissue of wild cane 
varieties and water shoots (tillers which develop under low light 
intensity and are characterized by having abnormally thick stalks, 
low sugar, and high water content) with a relatively low capacity 
for sugar storage.
Albershein (1) reported that among the proteins found within the 
primary cell wall are numerous enzymes, and invertase is one of them. 
Later on, Hawker and Hatch (38) reported the presence of an acid 
invertase which was firmly attached to the cell wall in mature 
storage tissue in addition to the neutral invertase detected earlier
■r
(37). This acid invertase had a pH optimum of 3.8.
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Alexander (5) detected invertase activity under both acidic and 
neutral conditions in the same tissue, in contrast to immature tissue 
for acid invertase and mature for neutral invertase. Furthermore, he 
reported that within the acid invertase preparation, two distinct 
enzymes were demonstrated, one alpha t-glucosidase "taka invertase" and 
the other beta-fructosidase "yeast invertase" and the latter was pre­
dominant by about 2 to 1.
Among the many factors that alter the sucrose content of cane, 
invertase must undeniably bear a major responsibility. It has been 
assumed generally, perhaps unjustifiably, that invertase in plants is 
responsible for synthesis of sucrose from glycose and fructose, as 
well as inversion of sucrose.
Hartt (33, 34) found that wherever sucrose is actively formed 
and stored, the activity of invertase is great, whereas when the 
process of storage is practically completed, invertase decreases in 
activity. She concluded that invertase was responsible for sucrose 
formation in sugarcane. Nevertheless, the invertase equilibrium lies 
far toward the side of hydrolysis, and since reversal of the reaction 
to a detectable extent has not been achieved, it does not seem 
possible th&t invertase participates in sucrose synthesis in the 
plant (14).
Only quite recently there has been an attempt to establish1 a 
quantitative relationship between sugar content and invertase activity 
in sugarcane. Alexander (2) observed a relationship in sugarcane 
between sucrose content and enzyme activity. He demonstrated that 
overall enzyme activity was inversely related to sucrose content of the 
meristem. Enzymes were generally far more active in Uba varieties,
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which usually produce large quantities of starch, than the M.336 
variety which is considered a high-sucrose variety. Grand mean 
values indicated that enzyme activity in M.336 was about 60 percent 
of that recorded for Uba, but enzyme suppression.varied greatly among 
individual systems. The enzyme most signguiarly'.affected by variety 
differences was invertase. In M.336 this system was active in the 
range of 20 to 30 percent of the Uba invertase.
In a recent paper (7), Alexander stated that "high" invertase 
activity is a characteristic of "high" tonnage and "low" percent sugar 
varieties. Conversely, "low" invertase activity favors "low" tonnage 
and "high" percent sugar varieties.
Hawker and Hatch '.(38) examined the mechanism of sugar storage by 
mature storage tissue of sugarcane and compared it with the process 
operative in immature storage tissue (54). Hydrolysis of sucrose by 
invertase was both a prerequisite and the rate-limiting process of 
storage of sucrose by both immature and mature storage tissue. How­
ever, the nature and location of the invertases in the two tissues 
differed. The soluble acid invertase present in immature tissue was 
undetectable in mature tissue which contained instead a soluble neutral 
invertase. They found in addition to this neutral invertase, which 
was probably located in the cytoplasm, an acid invertase which 
remained firmly bound to the cell wall fraction of the tissue 
extracts.
From studies of sucrose hydrolysis by tissue discs (54) at dif­
ferent pH assessment was made of the contribution of cell wall acid 
invertase and neutral invertase to total sucrose hydrolysis by the
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tissue. Assuming that neutral invertase is located in the cytoplasm, 
and hence that its activity would be independent of the medium pH, 
the absolute contribution of neutral invertase would be constant 
while that of cell wall acid invertase would increase by more than 
20-fold as the pH is changed from 7.0 to 4.0. With some tissue 
neutral invertase apparently accounted for as much as 70 per cent 
of the sucrose hydrolysed, with a medium pH of 7.0.
The relative activities of isolated cell wall acid invertase at 
two pH values for sucrose hydrolysis by tissue slices were compared 
(54). When the neutral invertase content of tissues was low, the 
ratio of sucrose hydrolysed by tissue slices at the two pH values 
approached that for isolated cell wall acid invertase. For tissues 
with higher neutral invertase activity the ratio was much lower.
Dymond (26) reported that one part of the enzyme invertase is 
capable of hydrolysing 100,000 parts of sucrose and still be active, 
thus he concluded that there is no limit to the amount of sugar that, 
may be hydrolysed by a given amount of enzyme provided optimal con­
ditions are maintained for its action.
Alexander found that invertase survived the processes of 
quick-freezing, lyophilization, grinding by metallic blades, 
storage as dried powders, sonic disintegration of the native cells, 
extraction by water, and salt fractionation (5). He found also that 
dialysis against distilled water for a period ranging up to 26 hours 
had no appreciable effect on invertase activity (3), while the 
sucrose-forming capacity of crude extracts is lost during dialysis 
against phosphate buffer or distilled water, primarily within the first
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30 minutes of dialysis. Experiments in which sucrose inversion by 
dialysed and undialysed juice was compared (28) showed no lowering 
of activity following dialysis and no activity was detected in boiled 
juice.
Alexander (5) stated that prolonged dialysis (36 hours) 
against distilled water reduced invertase activity by about 95 per­
cent. Added manganese revived the activity and stimulated the enzyme 
beyond predialysis levels. Activity was also revived by sucrose, 
maltose, glucose and fructose when these were added to the dialysed 
enzyme. He concluded that the active acid invertase forms protein- 
sugar-manganese complexes, in which the protein constituent is 
virtually inactive in the absence of either manganese or sugar. He 
found that manganese doubled invertase activity at 0.5 micro-moles/ml 
of digest, and as little as 0.005 micro-mole markedly stimulated the 
reaction.
Although invertase ranks among the most ancient of enzymes 
known to the biologist, little effort has been made to regulate this 
catalyst in living plants. With regard to sugarcane, it has become 
increasingly evident that its control might offer a means of pro­
moting sugar accumulation.
Hartt (33, 34) provided indirect evidence that sucrose may be 
synthesized by invertase and she demonstrated a relationship between 
cane invertase and potassium -supply, the invertase activity in stems
i
was affected more severely by a lack of potassium than that in blades.
She concluded that potassium is a specific activator of invertase in
sugarcane. Little work has been done on activation and inhibition of 
invertases in the sugarcane plant.
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Doby (22) found that the presence of adequate amounts of boron 
increases the invertase concentration in beet leaves. Also, ade­
quate nitrogen is indispensible for this enzyme. He found also that 
the concentration of invertase in young rye seedlings (with regard to 
hydrolysis) proved to be proportional to the degree of nitrogen 
nutrition.
Alexander (4) found that invertase was inhibited by iodide, lead, 
and mercury at concentrations of 1.0, 0.5, and 0.003 micro-mole/ml 
of digest, respectively. Iodide inhibition was completely reversed 
by increasing substrate concentration, and lead inhibition was partly 
reversed. The inhibitory effects of mercury were not reversible. 
Arsenic and tungsten also inhibited invertases, but at the relatively 
high concentrations of 5.0 and 10.0 micro-moles/ml of digest, respec­
tively (5). In another report, he stated that silicon inhibited 
invertase when supplied as a nutrition supplement at rates of 20 
and 200 ppm (8), and it is suggested that enzyme inhibition is a 
physiological function of silicon in sugarcane. He demonstrated 
also that invertase was suppressed by high iron (6 ppm) when 
molybdenum and calcium were low, but was stimulated when molybdenum 
was high (6). Hatch and Glasziou (37) found that neutral invertase 
was completely inhibited by 0.05 M. tris (hydroxymethyl) amino- 
methane, and at 0.004 M inhibition was almost 80 per cent. At 
its pH optimum, the acid invertase was inhibited 25 per cent by
0.05 M. tris. This difference was probably due to the effect of 
pH on the tris-enzyme interaction since the acid invertase was 
inhibited to a greater extent at pH values above its optimum (37).
The work of Glasziou and co-workers (28, 36, 37, 38, 54) has 
assigned truly positive roles to the invertases involved in sucrose 
movement and accumulation, and in internode elongation. They found 
that the amount of acid invertase present in immature tissue was 
linearly related to the rate of elongation of immature internodes, 
and could be varied more than 10-fold during 10-day treatments at 
different temperatures. They have also shown that changes in the total 
sugar content of mature tissue were related to the neutral invertase 
activity of the tissue. They considered invertases as necessary 
catalysts in regulating the movement of sucrose from conducting 
tissue, and its subsequent utilization for growth and storage.
The very presence of invertase in cane might seem an unnecessary 
evil to the sugarcane grower. Undoubtedly, there are combinations of 
climatic factors, soil types and cultural practices which might 
influence invertase activity and therefore sucrose yield. The deter­
ioration resulting from delay in milling as reported above may be a 
specific example.
MATERIALS AND METHODS
I. STUDY OF THE MATURITY OF CANE STALK
The first stubble crop of three varieties of sugarcane,
C.P. 36-105, C.P. 42-10, and C.P. 48-103 was used for this study.
These varieties were grown in Baton Rouge, Louisiana, using uniform 
agronomic practices. The canes were hand-cut at the ground level 
from adjoining plots of these varieties. Two samples of five clean 
and disease-free canes each were topped and hand-stripped. The 
topping point corresponded to the joint subtending the leaf showing 
the last visible dewlap in order to include most of the fully formed, 
white, immature internodes. All leaves originating below the point of 
topping were removed despite the fact that some of the upper leaves were 
green or partially green. Each individual stalk was cut approximately 
into three equal parts. This divided each of the stalks in these 
samples into the "top,” "middle," and "bottom" parts. Thus there were 
six samples for each of the varieties, i.e., two each for the top, 
middle, and botton parts.
The samples were ground in a three-roller mill operated at a 
pressure of 12,000 pounds per square inch, which has the following 
specifications; roll diameter, 12 inches; roll length, 12 inches; roll 
material, cast iron. The juice was extracted from each part of the stalk 
separately, two samples were taken in 30 ml plastic bottles and 
immediately frozen by the use of dry ice and acetone. Samples were kept 
in a sub-zero freezer for use in reducing sugar, total sugar and inver­
tase activity determinations. Such data were obtained for each of the
30
31
varieties cut on September 22, October 6 and 20, November 3, 17, and 
25, and December 1 and 8, 1966.
All of the variables, namely sucrose (pol) per cent juice, gravity 
purity (the percentage of "true" sucrose/per cent brix), reducing sugar, 
total sugar, acid invertase, neutral invertase and the acid/neutral 
invertase activity ratio were analyzed as a (3.x 8 x 3) factorial 
arrangement of treatments in a completely randomized design for the 
three factors, namely varieties, date of cutting, and parts of the stalks 
(location). When the results were found significant at the 5 per cent 
level of probability, least significant differences (L.S.D.) for means 
were worked out for such factors. The results were interpreted on the 
basis of the significant differences found according to this procedure.
SUGAR DETERMINATIONS 
Sucrose:
Sucrose percent juice (pol) was determined by direct polarization 
of undiluted juice after clarification with dry lead subacetate. The 
polarization was calculated by use of Schmitz's table for sncrose,
Horne's method (47). Purity was determined by the same method (47).
Reducing Sugar:
Preparation of samples: After allowing the frozen samples to
thaw (six at a time) and shaking the content of the bottles, samples 
were taken immediately for reducing and total sugar determinations.
From each sample, two 1 ml samples of undiluted juice were pipetted 
into 50 ml Erlenmeyer flasks and diluted 1:5 with distilled water.
Further dilutions were made if samples exceeded 160 micrograms of 
reducing sugar per 2 ml of filtrate.
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Determination of reducing sugar: For each frozen sample, four
125 ml Erlenmeyer flasks were used, two for reducing sugar and the other 
two for total sugar determinations.
To each Erlenmeyer flask 0.5 ml of diluted juice was pipetted.
Then Somogyi's reagents for deproteinization and clarification were 
used (58, 60) by pipetting 0.5 ml each of 0.3 N Ba(OH)2*8H2O , and 5% 
ZnS04*7H20 solutions into each Erlenmeyer flask.
The total volume was made up to 100 ml by adding 98.5 ml of dis­
tilled water. Stoppered flasks were heated.'.in boiling water for 20 
minutes to aid inversion and then cooled for 10 minutes in a running 
water bath. Each sample was treated with 200 mg of Norite decolorizing 
charcoal. The mixtures were allowed to stand with frequent shaking, 
for at least 20 minutes and were then filtered through Whatman No. 42 
filter paper.
Two ml of filtrate containing less than 160 micrograms of reducing 
sugar were pipetted into a 25 ml test tube. Five ml of a 0.001 N solu­
tion of alkaline ferricyanide were added to the 2 ml aliquot. Blanks 
were included using 2 ml of distilled water.
Immediately after the alkaline ferricyanide was added, the test 
tubes were placed in a wire basket (12 at a time) and set into gently 
boiling water in such a manner that the contents were immersed to 
approximately two-thirds of their depth. Heating was maintained for 
exactly 15 minutes, with glass marbles on the tubes to reduce evapora­
tion. The basket was then quickly immersed in a running tap water bath 
for 4 minutes.
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The optical density of the excess ferricyanide added to the samples 
was determined using a spectrophotometer at a wavelength of 420 nyi. The 
weight in milligrams of glucose in the sample was determined directly 
from a standard curve.
Determination of total sugar; The same procedure as,that 
described above for reducing sugar was used, with the following excep­
tions:
1. Dilution was made 1:10 with distilled water.
2. After pipetting 0.5 ml each of dilute juice, barium hydroxide,
and zinc sulfate, 3.5 ml of 1:5 hydrochloric acid was added to each 
sample in order to convert the nonreducing fraction present to reducing 
sugar. Then the total volume was made up to 100 ml by adding 95 ml of 
distilled water.
Procedure for calibrating standard sugar curves:
A solution containing 1 mg of glucose per ml was prepared by dis­
solving 2.00 grams of dextrose in 200 ml of distilled water. Then further 
dilution was made by diluting 20 ml of the previous solution to a volume 
of 100 ml by distilled water. Each 1 ml of this solution contained 
200 jig dextrose. In order to obtain a series of samples, 2 ml aliquots 
containing from 10 to 160 micrograms of dextrose, volumes of 2.5, 5.0,
7.5, 10.0, 12.5, etc., to 40 ml were diluted to 100 ml, using distilled 
water. Two ml aliquots were pipetted into 25 ml test tubes, and 5 ml 
of the reagent 0.001 N alkaline ferricyanide were added. The subse­
quent procedure was identical to that described above for reducing
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Figure 1. Standard curve for reduction of alkaline ferricyanide by 
reducing sugars.
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sugars in the 2 ml of sample used and the density of the unreduced 
ferricyanide is shown in Figure 1.
Invertase assays: Juice was expressed from the tissue as described
before and then filtered through fine, cheesecloth. Immediately after 
that, samples were placed in 30 ml plastic bottles and frozen directly 
using dry ice and acetone. These were stored for a maximum of four 
weeks in a sub-zero freezer for use in reducing sugar, total sugar 
and invertase determinations.
After allowing the samples to thaw and shaking the contents in the 
bottles, two 3 ml samples of the juice were taken from each bottle and 
pipetted into a dialyzing bag. The juice was then dialyzed for 24 
hours against 15.liters of 0.005 M citrate buffer of pH 7.0 at 4°C to 
remove endogenous sugars. Dialysis was expedited by stirring of the 
contents of the dialyzing bag and the buffer solution outside the bag. 
The dialyzed juice was assayed according to the procedure of Hatch and 
Glasziou (36) at pH 5.4 and pH 7.0 for acid and neutral invertase 
activity respectively in reaction mixtures containing 0.3 ml of 
dialyzed juice, 0.65 ml of a solution with a concentration of 0.2 M 
sucrose and either 0.05 M phosphate buffer (pH 7.0) or 0;05 M  citrate 
buffer (pH 5.4), and 0.05 ml of toluene. Reactions were incubated in 
25 ml test tube for 4 hours at 30°C, stopped by the addition of 2 ml of 
ethanol, and then heated at 70°C for 5 minutes, with glass marbles on 
the tubes to reduce evaporation.
Reducing sugar formation was determined as previously described 
except that volumes taken were not the same. Twenty-five mg of Norite 
decolorizing charcoal was added to each sample. Samples were shaken at
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intervals over a period o£ 20 minutes. The contents were then filtered 
through Whatman No. 42 filter paper and 1 ml of the filtrate was 
pipetted into a 25 ml test tube containing 2.5 ml of 0.001 N solution 
of alkaline ferricyanide. The test tubes were then placed in a wire 
basket (12 at a time) and set into boiling water for exactly 15 minutes, 
with glass marbles on the tubes. Then tubes were cooled for 4 minutes 
in running tap water.
Per cent absorbance were determined by using a spectrophotometer 
at wave length 420 wfi. The weight in milligrams of reducing sugar 
(glucose) formed from sucrose in the sample under standardized condi­
tions was determined directly from a. standard curve as outlined pre­
viously.
II. STUDY OF SUGARCANE DETERIORATION
Effect of burning and storage on cane deterioration:
The first stubble crop of the same three varieties was also 
used for these studies. One hundred-fifty stalks of each variety 
from the same plot were cut on November 18, 1966. The canes were 
hand-cut, topped and hand-stripped as already described. The stalks 
of each of the varieties were divided into two lots of approximately 
the same number, and one lot of each variety was burned in heap-row 
on the same day. After that both burned and unburned cane of the three 
varieties were stored under the same environment outdoors in heaps a 
few inches off the ground and covered by a thin layer of cane "trash" 
for a period of three weeks. Two samples of five stalks each were
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taken from each lot of cane for analysis one, three, eight, fifteen, and 
twenty-one days following harvest.
Each individual stalk was cut into three approximately equal 
parts, as previously described. This divided each of the stalks in 
these samples into the "top," "middle," and "bottom" parts.
There were thus the following treatment combinations:
Periods of
Varieties'^ Harvest treatment8=2 Parts of stalk=3 Post-harvest Study°=5
C.P. 36-105 cut and burned bottom one day
C.P. 42-10 cut and not burned middle three days
C.P. 48-103 top eight days
fifteen days 
twenty-one days
This resulted in 90 treatment combinations in a simple factorial 
arrangement (3 x 2 x 3 x 5) with complete randomization of all the com­
binations. Since there were two observations per treatment combination, 
this amounted to 180 samples from cane analyzed in this experiment.
Juice analyses were made at the end of each storage period and there 
were 36 samples for each of the five storage periods.
The samples were ground separately as already described. The 
weighings of the cane samples and the juice obtained were done using 
a platform scale sensitive up to two ounces. Juice volume for each . 
sample was measured to the nearest 5 ml using a graduated cylinder.
Juice weight and juice volume were expressed on a per pound basis.
Sucrose per cent in juice (pol), purity, reducing sugar, total 
sugar, acid and neutral invertase activity and acid/neutral invertase 
ratio were determined as previously described.
The data for these nine variables, namely juice volume, juice 
weight, sucrose (pol), purity, reducing sugar, total sugar, acid
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invertase, neutral invertase, and acid/neutral invertase activity 
ratio, were analyzed statistically as factoral arrangements with a 
completely randomized design for the four factors, namely varieties, 
treatments (burned or unburned), parts of the stalks, and length of 
post-harvest period. In the case where the results were found signi­
ficant at 57, probability level, least significant differences (L.S.D.) 
for means were worked out for such factors.
Deterioration of burned and unburned; standing or cut cane:
This investigation was planned in order to obtain information 
concerning the comparative effects of four harvest methods on cane 
deterioration. Therefore, the experiment was designed as split-plot 
arrangement in a completely randomized design with the object of 
examining the comparative changes in the following variables: sucrose
(pol), purity, reducing sugar, total sugar, invertase activity and 
acid/neutral invertase activity ratio from canes which were:
(1) burned, left standing in the field, and cut and crushed 
when needed;
(2) unburned, left standing in the field, and cut and 
crushed when needed;
(3) Cut, burned immediately, and stored outdoors for periods 
of up to three weeks, and crushed when needed;
(4) cut and stored outdoors without burning for periods of 
up to three weeks, and crushed when needed.
The cut canes in cases (3) and (4) were stored under the same 
environments.
For this study the first stubble crop of variety C.P. 48-103 
was used. Cane was grown at Baton Rouge, and one plot from the center 
of the field was taken for this study.
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On November 18 half of the cane in this plot was cut and the 
other half left standing in the field. The canes were hand-cut, 
topped, and hand-stripped as already described. Then stalks were 
divided into two lots of approximately 100 stalks each. One of these 
two lots was burned on the same day. After that, both burned and 
unburned canes were stored under the same environments outdoors for a. 
period of three weeks. On the same day half of the standing cane was 
burned and left standing in the field.
Two samples of five stalks each were taken for analysis from the 
four different treatments on November 20, 25, December T, and 8.
Samples from standing cane either burned or unburned, were hand-cut, 
topped, and hand-stripped as previously described.
Immediately before crushing the cane, each individual stalk was 
cut into three equal parts and then crushed as previously described.
There were thus the following treatment combinations:
Harvest treatmentss4 Parts of staik*3 Sampling periods(days)=4
burned and left standing bottom two days
unburned, left standing middle seven days
cut and burned top fifteen days
cut and unburned twenty-one days
This resulted in 48 combinations of treatments in a split-plot 
arrangement (2) x (2) x ( 3 x 4 ) .  There were two observations per 
treatment combination, which doubled the number of observations to a 
total of 96 observations. Juice analyses were made at the end of each 
storage period and there were 24 samples for each of the four storage 
periods. Samples were weighed, ground separately and treated exactly 
as already described in study II.
The data for the same seven variables of study II, were analysed 
statistically as a split-plot in a completely randomized design, and 
when results were found significant at the 5% level of probability, 
least significant differences (L.S.D.) were calculated for such 
factors.
EXPERIMENTAL RESULTS
I. MATURITY OF THE CANE STALK
Samples of cane varieties C.P. 36-105, C.P. 42-10, and C.P. 48-103 
were taken from the same field during the 1966 growing season on 
September 22, October 6, 20, November 3, 17, 25, and December 1 and 8.
In the laboratory, sucrose, purity, reducing sugar, total sugar, acid 
invertase, neutral invertase and acid/neutral invertase ratio, were 
determined.
Consideration was given in this study to the influence of maturity 
or age of cane, variety of cane, temperature, humidity and certain other 
factors on both sugar content and invertase activity in order to try to 
determine if there are relations, between the sugar contents and inver­
tase activities in the different parts of the stalks of different 
canes at different ages.
Sucrose in juice (frol)
Analysis of variance (Table I) showed that the results for 
sucrose percent juice were significant at 0.01 level of probability 
(highly significant) among the varieties, parts of the cane stalk 
(location) and dates. The mean values for sucrose percent juice for 
varieties, parts of the cane stalks and dates are given in Tables Ila 
and lib. The differences in the sucrose content among the three varie­
ties were highly significant throughout the first five dates of study, 
September 22-November 17. By November 25 (6th date) the difference in 
sucrose between C.P. 36-105 and C.P. 48-103 canes was not significant,
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Ratio*de- fee ** ** fee
Variety 2 '304.09 1703.78 332.32 73370.3 173.47 130.66 0.2963
•kic ** ** ** ** **
Date 7 19.14 1050.63 3180.2 22150.2 3194.66 2692.77 2.450
** ** ** ** ** **
Variety x Date 14 6.837 68.06 209.75 5743.78 363.03 176.14 0.3439
** ** ** ■** ** ** **
Location 2 471:12 4925.45. 1453.79 160002.9 2774.07 881.03 1.4059
** ** ** ** * **
Date x Location 14 3.28 37.67 52.74 3042.2 275.63 112.163 0.4264
* ** ** *
Variety x Location 4 1.8179 39.85 113.98 6094.08 674.67 137.77 0.2021
* ** ** **
Variety x Date x Location 38 1.2529 ' 16.802 56.04 4276.4 453.04 80.53 0.1987
Experimental Error 72 0.7454 14.662 7.203 3163.2 24.312 49.84 0.1413
Total 143
*Significant at 0.05 level of probability 
**Significant at 0.01 level of probability
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while C.P. 42-10 cane was significantly inferior to the other two 
varieties in sucrose per cent juice (Table Ila).
The analysis of variance (Table I) showed that the following 
interactions were significant: the interaction between parts of the
cane stalks and the dates of cutting (plant age), over all varieties; 
interaction between varieties and dates of cutting, over all parts of 
the cane stalks; and the varieties x parts o,f the cane stalk x dates 
of cutting interaction. These significant interactions indicate the 
failure of the varieties and parts of the cane stalk to behave the same 
at different dates (plant age).
The results in Table Ila showed that there was a difference in 
the time of reaching the highest sucrose content between the three 
varieties used in this study. Variety C.P. 48-103 reached the highest 
sucrose content on November 17, a week earlier than C.P. 36-105 cane 
and two weeks earlier than variety C.P. 42-10.
The results showed that there were significant differences in 
the sucrose content among the top, middle and bottom portions of the 
cane stalk throughout the study. The top portion had significantly 
lower sucrose than the middle and the bottom portions; also the bottom 
portion had the highest sucrose, as shown in Table lib.
The interaction between varieties and parts of the cane stalk 
as an average of all dates was not significant (Table I). This indi­
cated that the behavior of sucrose distribution in the parts of the 
cane stalk was the same for all three varieties (Table lib).
Table Ila. Mean values for sucrose percent juice for the varieites x dates interaction, over all 
parts of the cane stalk.
Dates of Cutting and Analysis Varieties
Variety '9/22 10/6 10/20 11/3 11/17 11/25 12/1 12/8 Mean
C. P. 36-105 10.27 10.39 10.86 12.70 13.23 13.51 13.28 13.12 12.44
C. P. 42-10 7.59 6.67 8.47 9.35 10.10 9.84 10.89 9.65 9.07
C. P. 48-103 13.50 14.70 < 13.05 14.68 14.87 14.32 14.82 13.88 13.95.
Dates mean 10.45 10.58 10.79 12.24 12.73 12.55 13.00 12.22
L.S.D.











Table lib. Mean values 
interaction,
for sucrose percent juice for the varieties x 
over all dates..
parts of the cane: stalk
Parts of the Cane Stalk
Variety Bottom Middle Top Varieties mean
C. P. 36-105 14.88 13.47 8.98 12.44
C. P. 42-10 11.80 9.67 5.74 9.07
C. P. 48-103 16.38 15.26 10.22 13.95
Parts mean 14.36 12.77 8.31
L.S.D. 5% 17.
Varieties x parts interaction . N.S.* N.S.*
Among parts of the cane stalk 0.35 0.465
Table lie. Sucrose percent juice in the top, middle and bottom parts of the cane stalk x dates 
interaction, over all varieties.
Parts of the 
cane stalk
Date of Cutting and Analysis
9/22 10/6 10/20 11/3 11/17 11/25 12/1 12/8
Bottom 13.50 13.11 14.41 15.10 15.02 14 .82 14 .71 14.18
Middle 11.85 10.73 11.33 13.27 14.41 13 .75 14 .01 13.06
Top 6.02 7.92 6.65 8.36 8.77 9.10 10 .28 9.41
L.S.D. for interaction at 57. 0.996
L.S.D. for interaction at 17. 1.32
Table lid. Mean values for sucrose percent 'juice for the varieties x parts of: the cane stalk x
dates interaction.
Parts of Date: o£ Cutting and Analysis
Variety the stalk 9/22 10/6 10/20 11/3 11/17 11/25 12/1 12/8
C. P. 36-105 Bottom 13.58 12.88 14.20 15.81 15.03 15.06 14.47 15.38ft Middle 10.82 10.68 10.50 13.87 14.94 14.62 14.31 13.88II Top 6.42 7.61 7.89 8.43 9.72 10.84 11.08 10.10
C. P. 42-10 Bottom 10.10 9.93 12.07 11.72 12.76 12.68 13.12 12.03ti Middle 8.45 6.70 8.94 9.94 11.12 10.06 11.42 10.21n Top 4.22 3.37 4.40 6.39 6.42 6.25 8.13 6.71
C. P. 48-103 Bottom 16.81 16.53 16.96 17.78 17.36 16.74 16.54 15.14ti Middle 15.28 15.81 14.54 16.00 17.08 16.02 16.30 15.09ii Top 8.42 11.78 7.65 10.26 10.18 10.22 11.64 11.42
L.S.D. for interaction at 57. 




The rise in sucrose was far greater in the top portion than in 
the middle and bottom portions during the period of study (Figure II).
In a period of nine weeks the increase of sucrose as an average of all 
varieties was about 71 (9.41% from 6.02%), 18 (13.06% from 11.75%), and 
9 (14.18% from 13.5%) percent in the top, middle and bottom portions of 
the stalk, respectively (Table lie).
As the sugarcane matured the difference in sucrose content 
betwen the parts of the cane stalk decreased (Table lie and Figure II).
On September 22, the sucrose contents of the top and middle portions 
were 44.5 and 87.7 percent of that in the bottom portion, respectively, 
whereas they were 69.8 and 95.2 percent after nine weeks (December 1).
The differences in sucrose content were highly significant between 
the top, middle and bottom parts throughout the first four dates. By 
November 17, the top part was still significantly inferior in sucrose 
to the middle and bottom parts, but the differences between the latter 
two parts were not significant throughout the last four dates (Table lie).
The data presented in Table lid showed that the three-level inter­
action between varieties, parts of the cane stalk, and dates of cutting 
was significant. These data revealed that the sucrose content of the 
different parts of cane stalks varied greatly among the three different 
varieties throughout the period of study. The top parts for all varie­
ties were significantly inferior in sucrose content to the middle and 
bottom parts of cane stalks on any date of study. The results also 
indicated that variety C.P. 48-103 showed no significant differences 
















9/22 10/6 10/20 11/3 11/17 11/25 12/1 12/8
Dates of cutting
Figure II. Sucrose per cent juice in the bottom, middle and top
parts of the cane stalk, over all varieties, during the 
study period from 9/22-12/8.
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throughout the period of study except on October 20. The other two 
varieties, C.P. 36-105 and C.P. 42-10, showed highly significant dif­
ferences in sucrose content between the middle and bottom parts, 
especially on the first four dates of study.
Purity
The analysis of variance for purity (Table I) showed that the 
results for purity throughout the study were highly significant for 
varieties, dates and parts of the cane stalk. Also, the two-factor 
interactions between varieties and dates as an average of all parts of 
the cane stalk, and between dates and parts of the cane stalk as an 
average of all varieties were highly significant. Further, interaction 
between varieties and parts of the cane stalk as an average of all 
dates was significant. The mean purity figures for the above mentioned 
treatments are given in various sections of Table III.
The results for •.the .varieties x dates interaction (Table Ilia) 
indicated that there was a difference among the varieties in their 
response at different periods of growth. Throughout the study",
C.P. 42-10 cane was significantly inferior in juice purity to 
C.P. 36-105 and C.P. 48-103 canes. The differences between the latter 
two varieties was also significant. Generally there was a highly signi­
ficant drop in purity figures among varieties on November 17 and 
December 8. The drop in purity was rapid and more pronounced in the 
variety C.P. 42-10. This drop in juice purity as an average of all 
varieties was 0.9 percent (74,35 from 76.75) and 9.5 percent. (73.15) 
from 80.82) on November 17 and December 8, respectively (Table Ilia),
Table Ilia. Mean values for juice purity for the varieties x dates interaction over all parts 
of the cane stalk.
Variety
Date of: Cutting and Analysis Varieties
mean9/22 10/6 10/20 11/3 11/17 11/25 12/1 12/8
C. P. 36-105 55.96 61.87 79.17 76.83 73.83 74.29 80.97 74.46 72.17
C. P. 42-10 50.22 50.78 68.09 72.65 69.54 68.54 75.71 66.10 65.17
C. P. 48-105 66.69 73.76 72.80 80.78 79.70 79.75 85.79 78.88 77.26
Dates mean
. j • : * . • 57.62 62.13 73.35 76.75 74.35 74.19 80.82 73.15
L.S.D. '5%-' 1%
Varieties x ;dates interaction 4*38 5482
Among varieties 1.55 2.06
Among dates 2.55 3.36
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Table Illb. Mean values for juice purity for the varieties x parts of 
the cane stalk interaction over1 all dates.
Parts of the cane stalk
Variety Bottom Middle Top
C. P. 36-105 80.11 75.12 61.29
C. P. 42-10 75.15 68.09 52.37
C. P. 48-103 84.13 80.34 67.34












Table IIIc. Mean values for juice purity in the top, middle and bottom 
parts of the cane stalk x dates interaction over all 
varieties.
Parts of the Date of Cutting and Analysis
cane stalk 9/22 10/6 10/20 11/3 11/17 11/25 12/1 12/8
Bottom 67.78 71.12 84.69 84.73 80.80 81.77 86.16 81.29
Middle 62.95 62.05 76.01 80.39 78.82 77.42 83.74 74.78
Top 42.15 53.24 59.36 65.14 63.34 63.39 72.58 63.37
L.S.D.






Tables Illb and IIIc showed that there were significant differ­
ences in juice purity among the top, middle, and bottom portions of 
the stalk throughout the study. The top portion had significantly 
lower purity and the bottom part had the highest. The difference in 
juice purity between the top and bottom portions was far greater in 
variety C.P. 42-10 than in the other two varieties.
As the sugarcane matured the differences in purity between the 
three parts of the cane stalk decreased. The differences in purity were 
significant among the top, middle and bottom parts throughout the first 
four dates. After November 3, no differences between the middle and 
bottom parts were observed, while the top part was significantly lower 
in purity than the middle and bottom parts. Purity comparisons indi­
cated that the rise in purity figures was far greater in the top
portion than in either the bottom and middle portions during the
period of study (Table IIIc).
In a period of nine weeks the increase of purity as an average of 
all varieties was about 72 percent . (72,58 from 42.15), 33 percent 
(83.74 from 62.95) and 27 percent (86.15 from 67.78) in the top, 
middle, and bottom portions of the stalk, respectively (Table IIIc).
The rise in juice purity was greater and more pronounced in the top 
portion than in the middle and bottom portions.
Purity and sucrose (pol) percent juice comparisons indicated 
that there was a corresponding relationship between the two variables. 
The rise in purity and the percentage of increase in sucrose tended to
follow the same trend, as shown in the various sections of Tables II
and III.
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Reducing and total sugars
The analysis of variance (Table I) showed that throughout the study 
the differences in both reducing sugar and total sugar contents were 
highly significant for varieties, dates and parts of the cane stalk.
The mean values for reducing and total sugar contents for varieties, 
parts of the cane stalk and dates are given in various sections of 
Table IV. The two-factor interactions for reducing sugar were signifi­
cant throughout the study, but for total sugar they were not significant. 
Further, the three-factor interaction between varieties, dates and parts 
of the cane stalk was significant in the case of reducing sugar but was 
not significant for the total sugar. The mean values for reducing and 
total sugar contents for all possible interactions are given in 
various sections of Table V.
The data presented in Table IVa showed clearly that C.P. 42-10 
was significantly higher in reducing sugar content than the other two 
varieties. On the other hand C.P. 42-10 was significantly lower in 
total sugar content than C.P. 36-105 and C.P. 43-103. The differ­
ences between the latter two varieties in reducing and total sugar 
contents were not significant.
The results indicated that the reducing sugar content was subject 
to more variation than the total sugar content during the period of 
study (Table IVb). Generally, there was a gradual increase in the 
total sugar content throughout the study with the exception of a drop 
in total sugar content on November 25 and December 8. This drop in 
total sugar was accompanied by a rapid increase in reducing sugar 
content, which could possibly be related to changes in weather con­
ditions (Table X).
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Table IVa. Mean values 
ml juice for 
stalk.
for reducing and total sugar 
varieties over: all dates and
contents in mgs per 
parts of the cane
Variety Reducing sugar ' Tot&l sugar
C. P. 36-105 64.45 299.71
C. P. 42-10 70.06 249.68
C. P. 48-103 65.04 308.65
L.S.D. at 5% 1.1 22.92
L.S.D. at 1% 1.46 30.43
Table IVb. Mean values for reducing and total sugar contents in mgs per 
ml juice for dates over all varieties and parts of the cane 
stalk
Date
Variable 10/6 10/20 :.u/3 11/17 11/25 12/1 12/8
Reducing sugar 61.20 52.42 56.06 59.46 87.57 65.86 83.03










Table IVc. Mean values for reducing and total sugar contents in mgs per 
ml juice for parts of the cane stalk over all varieties and 
dates.
Parts of the











Table Va. Mean values for reducing sugar content in mgs per ml juice 
for varieties x dates interaction over all parts of the 
cane stalk.
Date of cutting and analysis
Variety 10/6 10/20 11/3 U/17 11/25 12/1 12/8
C. P. 36-105 63.10 46.36 51.50 56.20 83.60 70.10 80.30
C. P. 42-10 67.00 50.80 64.00 57.80 95.13 63.10 92.60
C. P. 48-103 53.50 60.10 52.70 64.40 84.0 64.40 76.20
L.S.D. • . . .





Table Vb. Mean values for reducing sugar content in mgs per ml juice 
for varieties x parts of the cane stalk interaction over 
all dates.
Parts of the cane stalk
Variety Bottom Middle Top
C. P. 36-105 56.83 64.43 72.1
C. P. 42-10 63.19 69.29 77.71
C. P. 48-103 63.73 63.86 67.55
L.S.D. • 5% 1%
Varieties x.parts of the .'cane stalks interaction 1.89 2.51
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Table Vc. Mean values for reducing sugar content in mgs per ml juice 
for parts of the cane stalk x dates interaction over all 
varieties.
Parts of the 
cane stalk
Date of Cutting and Analysis
10/6 10/20 11/3 11/17 11/25 12/1 12/8
Bottom 54.03 44.93 50.50 53.60 82.36 64.70 78.60
Middle 65.03 53.10 57.60 58.40 86.86 58.70 81.30
Top 64.53 59.23 60.10 66.40 93.50 74.20 89.20
L.S.D. i!1. . . 5% 1%
Varieties x parts';- of the cane stalk interaction 3.09 4.10
Table Vd. Mean values for reducing sugar content :in. *ngs.per. ml., juice 
for varieties x parts of the cane stalk x dates inter­
action.
Part of
the cane ______Date of Cutting ..and Analysis















































































l .s .d . ' 5% 1%
Varieties x.parts'of the cane stalk interaction 5.34 7.09
56
The data in Table IVc showed that there were significant differ- 
ences in both reducing and total sugars among the top, middle and 
bottom portions of the cane stalk. Reducing sugar tended to be 
greatest in the top third, followed by the middle third, and least in 
the bottom third. On the contrary, total sugar, tended to be greatest 
in the bottom third, followed by the middle third, and least in the 
top third. This increase in the total sugar is due to the great 
increase in the sucrose content from the top to the bottom parts of 
the cane stalk (Table lib).
The mean values for reducing sugar content for all possible inter­
actions between the following three factors are given in various sections 
of Table V: varieties, parts of the cane stalks, and dates of cutting.
These data revealed that there were marked differences in reducing 
sugar content among cane varieties as well as among the different parts 
of cane stalks in their response to dates of cutting.
The data for varieties x parts of cane stalks interaction 
(Table Vb) showed that the top parts were significantly higher in 
reducing sugar than the middle and bottom parts for all the varieties.
The differences in reducing sugar content between the middle and 
bottom parts were highly significant for C.P. 42-10 and C.P. 36-105, 
but was not significant for C.P. 48-103 cane.
The interaction between varieties and dates of cutting (Table Va) 
showed that the reducing sugar content was subject to great variation 
and it did not show any constant trend during the period of study.
This variation could be related to changes in the weather conditions 
(Table X). On the other hand the data for parts of the cane stalks x 
dates of cutting interaction (Table Vc) showed that reducing sugar
Table Ve. Mean values for total sugar content in mgs per ml juice for all possible interactions 
between varieties, parts of the cane stalk and dates of cutting interaction.
Parts of the Date of Cutting and Analysis
Means for 
variety x
Variety cane stalk 10/6 IQ/20 11/3 11/17 11/25 12/1 12/8 parts




























































































Varieties x dates 288.7 238.7 294.0 366.3 307.3 348.0 317.5
Means for botton x dates 
Means for middle' x dates 






















L.S.D. * 5% 1%
Varieties x parts of the cane stalk x dates interaction 112.20 148.96
Varieties x parts of the cane stalk interaction 39.66 52.66
Varieties x dates interaction 64.7 85.9
Parts of the cane stalk x dates interaction 64.7 85.9
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increased gradually in the bottom, middle, and top parts of the cane 
stalk during the last six dates of cutting, with the exception of a 
drop on December 1, which could be due to the freezing weather effects. 
The results alsp showed that the top parts were significantly higher 
than the other two parts of cane stalks in reducing sugar. The results 
of the three-level interaction (Table Vd) revealed that the different 
parts of cane stalks of the different varieties did not behave the 
same during the period of study.
The mean values for total sugar content for all possible inter­
actions between varieties, parts of the cane stalk, and dates of cutting 
are given in Table Ve. The analysis of variance (Table I) showed that 
there were no significant interactions for total sugar content through­
out the study.
Acid invertase
The analysis of variance (Table I) showed that the results for 
acid invertase activity were highly significant for varieties, dates, 
parts of the cane stalk and for all possible interactions between 
these three factors, The mean values for acid invertase activity for 
the above mentioned treatments are given in various sections of 
Table VI.
The results of Table Via showed that C.P. 42-10 was signifi­
cantly higher in acid invertase activity than C.P. 36-105 and
C.P. 48-103. No difference between the latter two varieties was
noted. Similar trends for reducing sugar content among these varie­
ties have been mentioned before (Table IVa). Thus there appears to be
a relationship between acid invertase activity and reducing sugar content
for these varieties.
Table Via. Mean values for acid invertase activity expressed in /igs glucose produced by hydrolysis 
in 4 hours by 0.1 ml dialyzed juice for the varieties x dates interaction over all parts 
of the cane stalk.
Variety
Date Varieties
mean9/22 10/6 10/20 11/3 11/17 11/25 12/1 12/1
C. P. 36-105 17.00 21.66 48.16 23.66 41.16 24.91 46.33 39.16 32.76
C. P. 42-10 17.66 27.66 45.66 21.00 48.66 30.83 68.33 35.66 36.93
C. P. 48-103 18.00 16.33 52.33 26.33 40.16 32.08 37.16 55.0 34.67
Dates mean 17.55 21.88 48.72 23.66 43.33 29.27 50.61 43.27
L.S.D. 5% 1%
Varieties x dates interaction 5.68 7.54
Among varieties 2.0 2.65
Among dates 3.31 4.39
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Table VIb. Mean values for acid invertase activity expressed inyugs
glucose produced by hydrolysis in 4 hours by 0.1 ml dialyzed 
juice for the varieties x parts of the cane stalk inter­
action over all dates.
Variety
Parts of the Cane Stalk
Bottom Middle Top
C. P. 36-105 24.59 29.78 43.90
C. P. 42-10 40.25 31.88 38.50
C. P. 48-103 27.06 28.87 48.09
L.S.D. 5% 17.
Varieties x parts of the cane stalk interaction 3.49 4.63
Among parts of the cane stalk 2.0 2.65
Table Vic. Mean values for acid invertase activity expressed in yugs 
glucose produced by hydrolysis in 4 hours by 0.1 ml 
dialyzed juice for parts of the cane stalk x dates inter­
action over all varieties.
Parts of the 
cane stalk
Date
9/22 10/6 10/20 11/3 11/17 11/25 12/1 12/8
Bottom 10.99 20.66 44.33 16.50 37.33 30.08 49.66 35.83
Middle 18.33 19.16 29.16 22.16 40.91 22.0 47.00 42.66
Top 23.33 25.83 72.66 32.33 51.75 35.75 55.16 51.33
L.S.D. 5% 17.
Parts of the cane stalk x dates interaction 3.49 4.63
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The varieties x dates interaction values for acid invertase 
activity varied greatly among varieties and dates. The variation among 
dates was greater and more pronounced than that among varieties. In 
general the mean values for acid invertase activity for dates showed 
significant increases throughout the study with the exception of a drop 
in the activity on November 3,tNovember 25 and December 8. (The drops 
on both November dates were highly significant^) These drops in inver­
tase activity could possibly be attributed to the changes in weather 
conditions during the period of study (Table X).
The data in Table VIb showed that acid invertase activity was 
significantly higher in the top portion than in the middle and bottom 
portions. No difference between the latter two portions was observed. 
The results also show that the difference in acid invertase activity 
between the top and bottom portions was not significant for C.P. 42-10, 
while it was highly significant for C.P. 36-105 and C.P. 48-103. A 
comparison of acid invertase activity among varieties indicated that 
there were significant differences between varieties in the top and 
bottom portions, but there was no significant difference between 
varieties in the middle portion of cane stalks (Table VIb).
The data presented in Table Vic showed that the mean values of 
acid invertase activity for parts of the cane stalk x dates interaction 
varied greatly among the three different portions of cane stalk through­
out the period of study, and the difference between the bottom, middle 
and top parts was not the same. The results indicated clearly that the 
top portion was significantly higher in acid invertase activity than the 
middle and bottom portions of the stalk throughout the study.
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Neutral Invertase
The analysis of variance (Table I) showed that the differences in 
the neutral invertase activity were not significant for varieties, but 
they were highly significant for dates and parts of the cane stalk.
The mean values for neutral invertase activity for varieties, dates, 
and parts of the cane stalk are given in various sections of Table VII.
The data in Table Vila indicated that the neutral invertase 
activity had a tendency to increase throughout the study and showed a 
trend similar to that of acid invertase activity. There was a signi­
ficant drop in neutral invertase activity on November 3 and another drop 
on November 25 which was not significant. The results also revealed t 
that neutral invertase activity was subject to less variation than 
acid invertase activity throughout the study among all varieties 
tested.
The differences in the neutral invertase activity among the top, 
middle and bottom portions of the stalk were highly significant. The 
top portion had significantly higher neutral invertase activity than 
the middle and bottom portions. No difference between the latter two 
portions was noted.
The results for varieties x parts of the cane stalk interaction 
showed that there were significant differences in neutral invertase 
activity among varieties in the top and bottom portions; but there 
was no difference in the middle portion of cane stalks. The results 
also showed that there was no significant difference between C.P.
36-105 and C.P. 48-103 canes in any portion of the cane stalk.
Table Vila. Mean values for neutral invertase activity expressed in/igs glucose produced by hydrolysis 
in 4 hours by 0.1 ml dialyzed juice for the varieties x dates interaction over all parts 
of the cane stalk.
Variety
Date Varieties
mean9/22 10/6 10/20 11/3 11/17 11/25 12/1 12/8
C. P. 36-105 15.33 13.83 25.0 16.33 20.91 ' 15.66 30.0 49.66 23.34
C. P. 42-10 8.33 15.00 30.50 16.66 25.66 20.33 51.33 44.0 26.47
C. P. 48-103 12.66 14.0 25.0 15.83 21.33 24.83 28.33 50.16 24.02
Dates mean 12.11 14.27 26.83 16.27 22.63 20.27 36.55 47.94
L.S.D. 5% 1%
Varieties x dates interaction 8.13 10.79
Among varieties Not significant
Among dates 4.68 6.22
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Table Vllb. Mean values for neutral invertase activity expressed in 
^ugs glucose produced by hydrolysis in 4 hours by 0.1 ml 
dialyzed juice for the varieties x parts of the cane 
stalk interaction over all dates.
Parts of the Cane Stalk
Variety Bottom Middle Top
C. P. 36-105 21.12 22.03 26.87
C. P. 42-10 28.18 19.18 32.06
C. P. 48-103 21.31 21.68 29.06
Parts mean 23.54 20.96 29.33
L.S.D.
Varieties x parts 
Among pacts of the








Table VIIc. Mean values for neutral invertase activity expressed in 
jigs glucose produced by hydrolysis in 4 hours by 0.1 ml 
dialyzed juice for parts of the cane stalks x dates 
interaction over all varieties.
Parts of the Date
cane stalk 9/22 10/6 10/20 11/3 11/17 11/25 12/1 12/8
Bottom 13.00 14.66 20.33 12.83 21.33 12.33 37.50 45.33
Middle 10.00 10.50 18.83 13.33 17.58 14.50 33.33 49.66
Top 13.33 17.66 41.33 22.66 29.0 23.0 38.83 48.83
L . S iD *






The analysis of variance (Table X) showed that the interaction 
between parts of the cane stalk and dates was highly significant. The 
data in Table VIIc showed that the variations in neutral invertase 
activity were greater and more pronounced between dates than that among 
parts of the cane stalk. The top portion had higher neutral invertase 
activity than the middle and bottom portions. The different parts of 
the cane stalk showed a gradual increase in the neutral invertase 
activity throughout the period of study with the exceptions stated 
before. The rise in neutral invertase activity was far greater in 
the top portion than in the middle and bottom portions during the 
first four weeks of the study (just before the severe freeze on 
November 3). The increases of neutral invertase activity were 210% 
(41.33 from 13.33), 88% (18.83 from 10.00) and 51% (20.33 from 13.00) 
in the top, middle and bottom portions of the stalks, respectively.
On the other hand, the rate of increase in neutral invertase activity 
was lower in the top portion than in the middle and bottom portions 
during the last four weeks of study. The increases were 112% (45.33 
from 21.33), 182% (49.66 from 17.58) and 68% (48.83 from 29.0) in the 
bottom, middle and top portions of the cane stalk, respectively.
The three-factor interaction between varieties, parts of the cane 
stalk and dates of cutting was highly significant for both acid and 
neutral invertase activity (Table I). This indicated that the differ­
ent parts of cane stalks varied greatly among varieties in their 
responses to cutting dates during the period of study.
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Acid invertase/neutral invertase activity ratio - "A/N ratio":
The analysis of variance (Table I) showed that the results for 
A/N ratio were significant at 0.01 level of probability for dates and 
parts of the cane stelk, but were not significant for varieties. Also 
the varieties x dates interaction as well as the dates x parts of the 
cane stalk interaction were highly significant. Further, the varieties x 
parts of the cane stalk interaction and the three-factor interaction 
were not significant. The mean values for A/N ratio for the above 
mentioned treatments are given in various sections of Table VIII.
The results for the varieties x dates interaction (Table Villa) 
showed that the differences among dates for each variety were greater 
and more pronounced than those among varieties for each date.
The mean values for A/N ratio for dates showed a tendency to 
increase during the first four weeks of the study, and followed an 
opposite trend throughout the last four weeks of study. This indicated 
that during the early stages of maturity the A/N ratio increased, but
during the late stages of maturity the A/N ratio decreased.
Table V U I b  shows that the bottom portion of the cane stalk had 
a significantly lower A/N ratio than the middle and top portions. No 
difference between the latter two portions was observed.
The interaction between varieties and parts of the cane stalk 
was not significant, which revealed that all varieties behaved the 
same when different parts of the cane stalks were evaluated.
The parts of the cane stalk x dates interaction was highly signi­
ficant, which means that the different parts of cane stalks did not 
behave the same throughout the period of study. The results also
showed that the A/N ratio was subject to great variation throughout
Table Villa- Mean values for A/N ratio for the varieties x dates interaction over all parts of the 
cane stalk.
Date Varieties
Variety 9/22 10/6 10/20 11/3 11/17 11/25 12/1 12/8 mean
C. P. 36-105 1.27 1.76 1.93 1.42 1.96 1.65 1.59 0.76 1.54
C. P. 42-10 1.79 1.92 2.54 1.28 1.99 1.54 1.34 0.82 1.65
C. P. 48-103 1.47 1.19 2.00 1.67 1.91 - 1.32 1.35 1.11 1.50
Dates mean 1.51 1.62 2.15 1.46 1.95 1.50 1.42 0.90
L.S.D. 5% 1%
Varieties x dates interaction 0.434 0.577
Among varieties N.S.* N.S.*
Among dates 0.239 0.317
*N.S. - Not significant
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Table VUIb. Mean values for A/N ratio for the varieties x parts of 
the cane stalk interaction over all dates.
Parts of the Cane Stalk
Variety Bottom Middle Top
C. P. 36-105 1.33 1.52 1.77
C. P.'42-»10 1.52 1.80 1.64
C. P. 48-103 1.26 1.59 1.66
Parts mean 1.37 1.64 1.69
L.S.D.
Varieties x parts of the 
Among, parts of the cane
*N‘.S. - Not significant
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Table VIIIc. Mean va 
x dates
lue for A/N ratio for parts of the cane stalks 
interaction over all varieties.
Parts of the Date
cane stalk 1/22 10/6 10/20 11/3 11/17 11/25 12/1 12/8
Bottom 0.97 1.46 2.13 1.31 1.70 1.29 1.34 0.77
Middle 1.70 1.83 1.66 1.66 2.35 1.59 1.44 0.87
Top 1.86 1.58 2.67 1.40 1.82 1.63 1.50 1.05
L.S.D.




the study; this variation was far greater than that among the different 
parts of the stalk at any particular date.
Sugar"invertase xelationships
Table IX showed clearly some relationships between the contents 
of different sugar components and the activities of both acid and 
neutral invertases. These relationships are constant among the differ­
ent portions of the cane stalk as well as among the different varieties. 
The results also showed that the variation among the different portions 
of the cane stalk for all variables in the table are greater and more 
pronounced than that variation among the different varieties.
The data, presented in Table IXa. showed that relatively high 
activity of the two invertases was found in dialyzed juice from variety 
C.P. 42-10 compared with the other two varieties, C.P. 36-105 and 
C.P. 48-103. As the activity increased, the reducing sugar content 
increased, but both sucrose and total sugar contents decreased.
The results also showed that there was a close direct relation­
ship between acid invertase activity and the reducing sugar content, 
as the acid invertase activity increased the reducing sugar content 
increased, and when the acid invertase decreased, the reducing sugar 
content decreased. On the other hand, since the differences in acid 
invertase activity between C.P. 36-105 and C.P. 48-103 canes were not 
significant, there was an inverse relationship between the acid inver­
tase activity and both sucrose and total sugar contents; as the acid 
invertase activity increased and the sucrose and total sugar contents 
decreased.
Table IXa. Comparisons between the sugar content and invertase activities among three different 














C. P. 36-105 71.69 12.44 64.45 299.71 32.76 23.34 1.54
C. P. 42?10 64.55 9.07 70.06 249.68 36.93 26.47 1.65'
C. P. 48-103 76.75 13.95 65.04 308.65 34.67 24.02 1.50
L.S.D. at 5% 1.55 0.35 1.10 22.92 3.49 4.98 0.265
Table IXb. Comparisons between the sugar content and invertase activities among the 
different portions of cane stalk over all varieties throughout the study.
three














Bottom . . 79.28 14.36 61.25 323.83 30.63 23.54 1.37
Middle 74.00 12.77 65.86 300.89 30.18 20.96 1.64
Top 59.70 8.31 72.45 232.33 43.50 29.33 1.69
L S.D. at 5% 1.55 0.35 1.10 22.92 3.49 4.98 0.265
+ Expressed in mgs per ml juice.
Hr Expressed in/igs glucose produced by hydrolysis in 4 hours by 0.1 ml dialyzed juice.
Table X. Weather data for Baton Rouge, September 18 - December 10, 1966.
Temp. Temp Temp.
Date Max. Min. Precip. R.H.* Date Max. Min. Preclp. R.H.* Date Max. Min. Precip. R.H.*
9/18 85 69 1.31 85
9/19 85 67 0 77
9/20 81 64 0 68
9/21 82 60 0 70
9/22 83 57 0 66
9/23 86 58 0 74
9/24 86 65 0 77
9/25 86 63 0 76
9/26 87 67 .04 79
9/27 75 67 .54 84
9/28 87 65 T . 83
9/29 81 65 0 68
9/30 87 64 .28 81
10/1 79 53 .10 71
10/2 75 49 0 73
10/3 83 50 0 81
10/4 87 59 0 82
10/5 82 60 0 76
10/6 77 53 0 53
10/7 83 52 0 59
10/8 87 67 0 78
10/9 86 74 .35 89
10/10 86 68 T 82
10/11 80 62 0 60
10/12 70 63 .82 83
10/13 81 68 .11 87
10/14 87 71 0 85
10/15 78 59 T 71
10/16 71 58 0 69
10/17 77 59 .03 77
10/18 72 50 1.02 86
1G/19 61 45 0 74
10/20 67 42 0 77
10/21 75 42 0 81
10/22 82 53 0 83
10/23 82 57 0 85
10/24 71 58 0 85
10/25 75 52 0 66
10/26 72 43 0 60
10/27 75 45 0 64
10/28 77 46 0 71
IQ/29 78 49 0 73
10/30 80 51 0 76
10/31 78 49 0 80
11/1 62 42 .28 77
11/2 48 32 .01 61
11/3 55 28 0 60
11/4 68 32 0 64
11/5 73 49 0 73
11/6 79 52 0 73
11/7 82 52 0 78
11/8 80 55 T 78
11/9 84 64 .01 79
11/10 80 65 .16 75
11/11 84 65 1.44 84
11/12 72 63 .69 88
11/13 77 54 T 76
11/14 73 48 0 74
11/15 74 48 0 73
11/16 76 44 0 75
11/17 81 59 0 79
11/18 81 58 0 74
11/19 82 53 0 72
11/20 77 58 0 78
11/21 80 53 0 76
11/22 75 55 0 80
11/23 74 51 0 70
11/24 77 50 0 71
11/25 78 51 0 75
11/26 80 58 0 77
11/27 71 50 .20 67
11/28 60 40 0 38
11/29 62 36 0 41
11/30 68 37 0 48
12/1 70 35 0 ” 50
12/2 76 45 0 61
12/3 65 45 0 68
12/4 69 44 .01 75
12/5 69 55 .06 75
12/6 80 59 0 73
12/7 82 66 0. 74
12/8 81 66 .09 82
12/9 72 54 .68 86
12/10 58 42 0 73
*R.H.: Relative humidity; average of three-hourly readings rounded to the nearest whole number.
T: An amount too small to measure. t-1
Source: U S. Department of Commerce, Environmental Science Services Administration Weather Bureau.
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The results of Table IX also indicated that there were similar 
relationships between the acid invertase/neutral invertase activity 
ratio; and the quantities of different sugar components. As the A/N 
ratio increased, the reducing sugar content increased and the 
opposite is true. There was an inverse relationship between the A/N 
ratio and both sucrose and total sugar contents: as the A/N ratio
increased the sucrose and total sugar contents decreased.
Another relationship between the two invertases may be seen in 
Table IXb both acid and neutral invertase increased from the bottom 
to the top portions of the cane stalk in all three varieties.
The results of Table IXb, showed that the invertase activity 
increased from the bottom "fully mature tissue" to the top "partially 
mature tissue.” The increases of acid invertase activity from the 
bottom to the top were considerably larger than those of the neutral 
invertase. In other words, high invertase activity was found in 
young internodes in which reducing sugar content was high and 
sucrose content was low; and the opposite was true: low activity
was detected from more mature internodes which contained high 
amounts of sucrose and low reducing sugar.
II. STUDY OF SUGARCANE DETERIORATION
1. Effect of Burning and Storage on Cane Deterioration 
Juice volume
Juice was expressed from each weighed sample, measured to the 
nearest 5 ml, and then converted to juice per pound of cane sample.
The differences in juice volume were highly significant among the 
different varieties, different parts of the cane stalk, and periods



















* kk kk ** ** irk kk
Treatments, "Treat" 1 2725.10 0.13 2.41 1081.08 1028.17 1617.60 20865.8 2067.22 25.17
** ** ** ** ** ** **• irk *
Var iet i es, "Var." 2 28603.93 17.01 436.08 1290.43 4115.06 47082.0 380.45 52.35 0.12
k * kk kk ** ** ** kk
Treat, x Var. 2 850.87 1.58 3.27 114.14 1365.86 1623.31 .1086.22 50.21 1.17
** kk ■** ** irk kk kk
Period of storage, 4 2037.72 0.18 1.44 387.74 31537.93 1918.41 4949.21 2156.00 5.23
"Periods" ** •** ** ** ** ** kk
Var. x Periods 8 244.12 0.43 2.63 38.97 1109.27 1173.43 204.76 102.40 0.224
** kk ** kk ** ** ** kk kk
Treat, x Periods 4 1649.69 1.94 0.49 369.27 1989.59 520.81 1086.99 794.02- 3.914
Treat, x Var. x * kk kk ** ** kk kk
Periods 8 482.67 0.24 1.74 69.88 1172.37 806.17 75.35 74^76' 0.329
Parts of the cane ** ** kk kk ** ** kk
stalk 2 5541.70 5.31 366.46 3542.73 4463.27 29297.54 21.32 3.82 0.167
** * kk ** ** * **
Periods x parts 8 462.57 0.64 2.05 26.97 69.17 1122.81 139.23 21.95 0.166
kk ** kk ** ** ** kk
Var. x parts 4 1369.50 0.54 8.74 201.47 222.84 10056.66 75.27 21.69 0.119
Var. x Periods x irk ** ** kk **
parts 16 279.22 0.30 0.50 5.61 18.84 292.53 127.02 93.48 0.128
** ** ** ** irk **
Treat, x parts 2 589.54 0.05 2.33 67.87 74.91 890.19 686.44 0.27 1.197
Treat, x periods x •** * ** ** irk k kk



















Treat, x Var. x 







Treat, x Var. x 











Error 90 474.84 0.47 0.69 11.54 7.82 39.64 23.64 8.82 0.0282
■*' df: Degrees of freedom.
*Significant at 0.05 level of probability. 
**Significant at 0.01 level of probabiliby.
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of storage (Table XI). The difference among treatments was also sig­
nificant. The analysis of variance (Table XI) indicated that the only 
interactions that showed significant differences in juice volume were: 
cane treatments x periods of storage, varieties x parts of the cane 
stalks, and cane treatments x periods of storage x parts of the cane 
stalk.
The results shown in Table Xlla revealed that the juice volume 
of variety C.P. 42-10 was significantly higher than that of C.P. 36-105 
and C.P. 48-103. The difference between the latter two varieties was 
not significant. The juice volume of burned cane as an average of 
all varieties was significantly lower than that of the unburned cane.
The interaction between varieties and treatments, as well as 
between treatments and parts of cane stalk were not significant.
This indicated that both different varieties and different parts of 
cane stalks behaved the same under the different treatments.
Results of the analysis of variance showed that the differences 
in juice volume among the periods of storage were highly significant. 
The interaction between cane treatments and periods of storage was 
highly significant revealing the failure of burned and unburned canes 
to behave the same throughout the storage period. On the other hand, 
since varieties x periods of storage interaction and parts of cane 
stalk x periods of storage interaction were not significant, it was 
shown that the different varieties and the different parts of the 
cane stalk behaved the same throughout the storage periods.
The data, in Table XIIc show that the differences among the 
different parts of the cane stalk as an average of the three varieties
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Table-XHaf* Mean juice volume in ml expressed on a per pound basis, for
varieties x cane treatments interaction, over all parts of
cane stalks and periods of stdrage.
Cane Varitev Treatments
Treatments C. P. 42-10 C. P. 36-105 C. P. 48-103 Mean
Burned 283.23 236.78 246.80 255.60
Unburned 285.98 253.22 250.95 263.38
Varieties mean 284.60 245.00 248.87
L.S.D. 57. 17.
Varieties 7.547 9.997
Cane treatments 6.45 8.156
Varieties x cane treatments interaction N.S. N.S.
Table Xllb. Mean juice volume in ml expressed on a per pound basis, 
for cane treatments x periods of storage interaction, 
over all varieties and parts of cane stalks.
Cane Days of Storage
Treatments 1 3 8 15 21
Burned 259.30 257.31 264.01 261.13 236.25
Unburned 252.44 261.47 262.72 277.62 262.67
Periods mean 255.87 259.39 263.36 269.38 249.46
L.S.D. 57. 17.
Period of storage 10.19 13.19
Period of storage x cane treatments interaction 14.40 19.07
/
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Table XIIc. Mean juice volume in ml expressed on a per pound basis, for
varieties x parts of the cane stalk interaction, over all
periods of storage and cane treatments.
Parts of the Cane Stalk
Variety Bottom Middle Top
C. P. 42-10 268.60 301.31 283.91
C. P. 36-105 241.52 252.31 241.16
C. P. 48-103. 237.60 251.26 257.77
Parts mean 249.24 268.29 260.95
L.S *D.
Parts of the cane 









Table Xlld. Mean juice volume 
cane treatments x 
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in ml expressed on a per pound 






the cane Days of Storage
Cane
treatment
















































Cane treatments x parts x periods interaction 





were highly significant. The bottom part was significantly lower in 
juice volume than the middle and top parts. The difference between 
the latter two parts was not significant.
The analysis of variance showed that the interaction between 
varieties and parts of the cane stalk was highly significant. This 
indicated that there was a differential behavior in juice volume for 
the different parts of the cane stalk among varieties. The juice 
volume of C.P. 42-10 was significantly greater than that of C.P. 36-105 
and C.P. 48-103 canes in any part of the stalk. The differences in 
juice volume between the latter two varieties were not significant in 
the bottom and middle parts, but were significant in the top parts. 
Furthermore, while C.P. 42-10 showed significant differences among 
the different parts of the stalk, C.P. 36-105 showed no significant 
difference. The results also showed'.that.C.P. 42-10 cane and 
C.P. 36-105 cane have the highest juice volume in the middle part of 
the cane stalks, while C.P. -48-103 showed the highest juice volume 
in the top portion.
The analysis of variance (Table XI) showed that all three-factor 
interactions and the four-factor interaction were not significant 
except for the interaction between cane treatments, parts of the cane 
stalk, and periods of storage. The results of the latter significant 
interaction are shown in Table Xlld. The main indication from the 
data appeared to be that there were marked differences among the dif­




The analysis of variance (Table XI) showed that the differences 
in juice weight among varieties and parts of cane stalks were highly 
significant. The differences between cane treatments and among 
periods of storage were not significant.
Table X H I a  showed that C.P. 36-105 was significantly lower in 
juice weight than C.P. 48-103 and C.P. 42-10 canes. Also the differ­
ence between the latter two varieties was significant. The mean 
juice weight of ynburned cane was higher than that of burned cane, 
but this difference was not significant.
The results also showed that there was a differential response 
to burning among the different varieties. As a result of this differ­
ential behavior among varieties, the interaction between varieties 
and treatments was highly significant. While the juice weight of 
C.P. 36-105 cane was significantly higher in the unburned cane thâ i 
that of burned cane, the opposite was true for C.P. 48-103 and 
C.P. 42-10 canes; juice weight was higher in burned cane than that 
of unburned cane, but these were not significantly higher.
Table Xlllb showed that the juice weight as an average of both 
burned and unburned canes did not follow a consistent trend through­
out the storage periods. Even though the results showed that there 
were no differences between cane treatments or among periods of 
storage, the interaction between them was highly significant. The 
juice weight of burned cane decreased throughout the period of 
storage, becoming significant after two weeks of storage. On the 
other hand, the juice weight tended to increase in the unburned
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Table Xllla. Mean juice weight in ounces per pound of cane sample for
varieties x cane treatments interaction, over parts of















Varieties mean 11.02 9.96 10.37
L.S «D. 5% 11
Varieties 0.25 0.33
Cane treatments N.S. N.S.
Varieties x cane treatments interaction 0.35 0.465
Table XHIb. Mean juice weight in ounces per pound of cane sample for 
cane treatments x periods of storage interaction, over 
varieties and parts of cane stalks.
Cane Days of Storage
Treatments 1 3 8 15 21
Burned 10.85 10.30 10.50 10.35 10.13
Unburned 10.27 10.49 10.28 10.59 10.77
Periods mean 10.56 10.39 10.39 10.47 10.45
L.S.D. 51 11
Period of storage N.S. N.S.
Periods of storage x cane treatments interaction. 0.457 0.605
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Table XIIIc. Mean juice weight in ounces expressed on a per pound basis 
for varieties r parts of the cane stalk interaction, over
cane treatments and periods of storage.
Parts of the Cane Stalk
Variety Bottom Middle Top
C. P. 42-10 10.57 11.48 11.01
C. P. 36-105 9.76 10.21 9.92
C. P. 48-103 10.09 10.51 10.53
Parts mean 10.14 10.73 10.48
L.S.D. 5% 1%
Variety x parts of the stalk interaction N.S. N.S.
Parts of the cane stalk 0.25 0.33
Table Xllld. Mean juice weight in ounces per pound of cane sample for 
cane treatments x parts of the cane stalk x periods of 
storage interaction, over varieties.
Cane Parts of the Days of Storage
Treatment cane stalk 1 3 8 15 21
Burned Bottom 10.44 10.00 9,95 10.06 10.14
it Middle 10.92 10.41 10.82 10.82 10.42
II Top 11.19 10.50 10.73 10.17 9.86
Unburned Bottom 10.65 10.01 9.66 10.11 10.39
ii Middle 10.40 10.95 10.87 10.44 11.32
it Top 9.77 10.52 10.31 11.24 10.60
L.S.D. 5% 17.
Cane treatments x parts of the stalk x periods 0.79 1.05
interaction
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cane throughout the storage period, and became significant three weeks
after cutting.
The differences in juice weight among parts of the cane stalk 
were highly significant with the interaction between parts of the stalk 
and varieties not significant. Table XIIIc showed that the bottom part 
of the cane stalk was significantly lower in juice weight than the 
middle and top parts, while the middle part was significantly higher 
in juice weight than the top portion. The results also indicated 
that the different varieties showed the same behavior when different 
parts of the cane, stalk were compared. The data on interactions of 
three factors on juice weight (Table XHId) revealed that the differ­
ent parts of cane stalks varied greatly in their response to burning 
and storage periods.
Since measurements of juice volume and juice weight were subject 
to variation throughout the storage period due to changes in environ­
mental factors, the influence of burning and storage on juice quality 
can therefore best be expressed on the basis of juice density.
A comparison between juice volume, juice weight and juice 
density is given in Table XIV. This comparison indicated that, while 
both juice volume and juice weight fluctuated in both burned and 
unburned canes during the first two weeks of the storage period, the 
juice density showed the same trend.in both burned and unburned canes 
during the same period. The results also showed that the density of 
juice of burned cane was higher than that of unburned cane in all 
periods of storage. Also the juice density decreased slowly in both 
burned and unburned canes during the first fifteen days of storage,
Table XIV. A comparison between juice volume, juice weight and juice density of burned and 




1 3 8 15 21
Burned Juice volume 259.30 257.31 264.01 261.13 236.25u Juice weight 10.85 10.30 10.50 10.35 10.13h Juice density 0.0412 0.0400 0.0397 0.0396 0.0426
Unburned Juice volume 252.44 261.47 .. 262.72 277.62 262.67ff Juice weight 10.27 10.49 10.28 10.59 10.77II Juice density 0.0406 0.Q400 0.0391 0.0381 0.0409
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Table XV. Juice density* for the interaction bdtween cane treatments, 
parts of the cane stalk and periods of storage.
Cane Parts of the









Periods mean for unburned 
cane ,0406
Days of Storage ________


























.0400 .0391 .0381 .0409
^Calculated from the juice volume and juice weight data for the same 
interaction.
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but it suddenly increased in both burned and unburned canes on the
twenty-first day due to the great drop in juice volume.
The juice volume and juice weight data for the interaction 
between cane treatments, parts of the cane stalk, and periods of 
storage are given in Table Xlld and Xllld. These data were used to 
obtain juice density as shown in Table XV. The results indicated 
that there were significant differences among the different parts of 
the stalks in their response to burning and storage periods. In the 
case of burned cane, while there were decreases in the juice density 
of the bottom and middle parts of the stalk during the first two weeks 
of storage, there was an increase in the juice density of the top 
parts of cane stalks.
Sucrose
The analysis of variance (Table XI) showed no differences for 
sucrose (pol) percent juice between treatments and among periods of 
storage, but there were highly significant differences among varie­
ties and among parts of the cane stalk. Also, all the two-factor 
interactions were significant; even the three-factor interaction of 
varieties x treatment x periods of storage was significant. The 
mean sucrose percent in juice together with the L.S.D.'s for the above 
mentioned treatments is given in various sections of Table XVI.
The data of Table XVIa showed that the differences among the 
three varieties as an average of both treatments were highly signi­
ficant where C.P. 48-103 cane was significantly superior, while 
C.P. 36-105 cane was significantly higher in eucrose than C.P, 42-10 
cane. The sucrose percent of burned cane as an average of all
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Table XVIa. Mean sucrose percent juice for varieties x cane treatments
interaction, over parts of cane stalks and periods of
storage.
Cane Variety Treatments
Treatments C. P. 42-10 C. P. 36-105 C. P. 48- 103 mean
Burned 10.51 14.13 15.89 13.51
Unburned 10.57 13.36 15.90 13.28
Varieties mean 10,54 13.74 15.90
L • S .D. 57. 1%
Varieties 0.298 0.395
Cane treatments N.S. N.S.
Varieties x cane treatments interaction 0.425 0.563
Table XVIb. Mean sucrose percent juice for cane treatments x
period of storage, over varieties and parts of cane 
stalks.
Cane Days of Storage
Treatments 1 3 8 15 . 21
Burned 13.24 13.40 13.40 14.07 13.50
Unburned 13.27 13.30. 13.13 1.3.14 13.56
Periods mean 13.25 13.35 / : 13.26 13.60 13.53
L . S .D.
Periods of storage 








Table XVIc. Mean sucrose percent juice for varieties x period of 
Storage interaction, over parts of cane stalks and 
cane treatments.
Days of storage
Variety 1 3 8 15 21
C. P. 42-10 10.54 10.20 10.55 10.93 10.49
C. P. 36-105 13.58 14.09 13.80 13.94 13.30
C. P. 48-103 16.00 15.17 15.44 16.09 16.79
L.S.D.





Table XVId. Mean sucrose percent juice for varieties x cane 




Cane Davs of Storage
Treatment Variety 1 3 8 15 21
Burned C. P. 42-10 10.29 10.22 10.86 11.17
i •» 
10.01ii C. P. 36-105 12.95 14.89 13.79 15.10 13.90ii C. P. 48-103 15.59 15.51 15.55 16.23 16.58
Unburned C. P. 42-10 10.78 10.19 10.23 10.69 10,98
i i C. P. 36-105 14.20 13.29 13.81 12.78 12.70
i i C. P. 48-103 16.40 14.83 15.34 15.95 17.00
L.S.D. . 57. 17.
Varieties x cane treatments x'period of storage
interaction 0.953 1.262
Table XVIe. Mean sucrose percent juice for cane treatments x parts
of the cane stalks interaction over all varieties and
periods of storage.
Cane Parts of the cane Stalk
Treatments Bottom Middle Top
Burned 15.49 14.17 10.86
Unburned 15.10 14.39 10.34
Parts mean 15.30 14.28 10.60
L • S .D. 5% 1%
Parts of the cane stalk 0.298 0.395
Parts of the cane stalk x cane treatment interaction 0.425 0.563
Table XVIf. Mean sucrose percent juice for varieties x parts of 
the cane stalks interaction over all periods of stor­
age and cane treatments.
Parts of the cane Stalk
Variety Bottom Middle Top
C. (P. 42-10 13.25 11.23 7.14
C. P. 36-105 15.15 14.58 11.49
C. P. 48-103 17.50 17.03 13.17
L.S.D. : 5% 1%
Varieties x parts of cane stalk interaction 0.429 0.560
Table XVIg. Mean sucrose percent juice for periods 
parts of the cane stalks interaction, 
varieties and cane treatments.
of storage x 
over all
Parts of the cane Stalk
Days of storage Bottom Middle Top
1 15.22 14.16 10.73
3 15.39 14.38 9.70
8 15.44 14.07 10.28
15 15.33 14.62 11.01
21 15.11 14.18 11.29
L.S.D. :: . 5% 1%
Storage x parts of the cane stalks interaction 0.564 0.747
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varieties was higher than that of unburned cane, but was not signifi­
cantly higher. The main indication from these data appeared to be 
that the differences between burned and unburned canes were only 
significant in variety C.P. 36-105. The results also showed that 
the interaction between varieties and treatments was significant, 
which indicated that the varieties differed in their response to 
burning.
The interaction between cane treatments and periods of storage 
(Table XVIb) indicated that burned and unburned canes do not behave 
similarly throughout the storage periods. The mean sucrose values for 
periods of storage were the same for all periods of storage.
The variety x period of storage interaction was highly signifi­
cant. The results of Table XVIc show that there were differences in 
the varietal behavior throughout the storage period. In the variety 
C.P. 36-105 there were no significant changes during the storage 
period. In the case of varieties C.P. 42-10 and C.P. 48-103, however, 
there were significant differences.
The analysis of variance showed that the only significant three- 
factor interaction was cane treatments x varieties x periods of 
storage. The mean sucrose values for this interaction are given in 
Table XVId. The data on interactions of three factors on sucrose 
percent, revealed that there were marked differences among the varie­
ties in their response to burning and storage periods.
The interactions between parts of the cane stalk and either cane 
treatments, varieties, or periods of storage were highly significant,
The values of Table XVIe showed highly significant differences among 
the different parts of cane stalks in sucrose percent for burned and
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unburned canes. The sucrose contents of bottom parts were signifi­
cantly higher than the middle and top parts of the stalk. The results 
also showed that there were no significant differences in sucrose 
content between bottom and middle parts of burned and unburned canes, 
but there was a significant difference between the two treatments in 
the top parts of cane stalks.
The interaction between variety and parts of cane stalks was 
highly significant when all varieties were tested for any part of the 
cane stalk. The same was true when the different parts of cane stalks 
were tested for each of the varieties except that the difference between 
the middle and bottom parts of C.P. 48-103 was not as significant 
(Table XVIf).
The results shown in Table XVIg indicated that.the interaction 
between parts of the cane stalk and periods of storage for sucrose 
percent was highly significant. The interaction among the different 
parts of cane stalks when tested at any period of storage was highly 
significant. On the other hand there were no significant differences 
in the sucrose content when either the bottom or the middle parts were 
tested throughout the storage period, however, there were highly sig­
nificant differences in the sucrose content of the top parts through­
out the period of storage.
Purity
The analysis of variance of juice purity for the various treat-
*►
ment combinations indicated that there were highly significant differ­
ences among varieties, periods of storage, parts of the cane stalks 
and between cane treatments. Also, all two-factor interactions were
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Table XVIIa. Mean of juice purity for varieties x cane treatments 
















Varieties mean 72.66 74.25 81.81
L • S .D • 5% 1%
Varieties 1.23 1.63
Cane treatments 0.99 1.32
Varieties x cane treatments interaction 1.75 2.32
Table XVIIb. Mean juice purity for cane treatments x period 




Cane Days of Storage
Treatments 1 3 8 15 21
Burned 78.37 78.36 76.74 75.19 63.93
Unburned 80.58 78.15 78.43 77.22 77.49
L.S.D. 5% IT,
Period of storage 1.59 2.10
Period of storage x cane treatments interaction 2.24 2.97
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Table XVIIc. Mean of juice purity for varieties x period of storage 
interaction, over parts of cane stalks and cane treat­
ments .
Days of Storage
Variety 1 3 8 15 21
C. P. 42-10 76.18 73.24 71.39 72.71 68.72
C. P. 36-105 78.53 78.26 74.79 73.90 65.76
C. P. 48-103 85.23 83.26 79.75 83.18 77.65
It.S «D*





Table XVIId. Mean of juice purity for varieties x cane treatments 
x period of storage interaction, over all parts of 
cane stalks.
Cane Days of Storage
Treatments Variety 1 3 8 15 21
Burned C. P. 42-10 75.48 72.33 69.82 72.90 59.34
it C. P. 36-105 75.53 79.31 71.52 76.31 63.60
it C. P. 48-103 84.10 83.45 75.23 80.72 68.85
Unburned C. P. 42-10 76.87 74.15 72.97 74.53 78.09
ii C. P. 36-105 81.53 77.22 78.06 71.49 67.92
i i C. P. 48-103 86.35 83.07 84.28 85.64 86.46
L.S.D.






Table XVII'e. Mean of juice purity for cane treatments x parts of




Parts of the cane Stalk
Bottom Middle Top
Burned 79.84 75.64 66.20
Unburned 84.64 82.14 68.94
Parts mean 82.24 78.89 67.57
L.S.D. 57. 17.
Cane treatments x parts of the stalk interaction 1.75 2.32
Parts of the cane stalk 1.23 1.63
Table XVIIf. Mean of juice purity for 
cane stalks interaction, 
and cane treatments.
varieties x parts of the 
over periods of storage
.Parts of the cane Stalk
Variety Bottom Middle Top
C. P. 42-10 82.34 75.33 60.47
C. P. 36-105 79.31 76.78 67.04
C. P. 48-103 85.10 84.57 75.20
"Lt • S .D. 57. 17.
Variety x parts interaction 2.16 2.87
Table XVIIg. Mean of juice purity for period of storage x parts 
of the cane stalks interaction, over varieties 
and cane treatments.
Parts of the cane Stalk
Days of storage Bottom Middle Top
1 85.63 82.30 71.89
3 86.08 81.40 67.27
8 82.16 78.20 65.58
15 81.73 79.81 69.21
21 75.60 72.72 63.80
L.S.D






highly significant. Further, the three-factor interaction, cane treat­
ment x varieties x periods of storage was highly significant (Table XI). 
The mean purity figures for the above mentioned treatments are given 
in various sections of Table XVII.
The results for burned and unburned cane (Table XVIIa) indicated 
that the burned cane was significantly lower in purity than the 
unburned cane in all the varieties as an average of all periods of 
storage. The variety x cane treatment interaction indicated that the 
difference between burned and unburned cane was not the same for all 
varieties. A purity comparison among varieties showed that the 
variety C.P. 48-103 was significantly higher than C.P. 42-10 and 
C.P. 36pl05 canes. Also the difference between the latter two varie­
ties was significant (Table XVIIa).
The results in Table XVIIb showed a continuous drop in purity 
with periods of storage. This continuous drop in purity was not 
significant after three days of storage, but it was significant after 
seven days of storage.
The interaction between cane treatments and periods of storage 
was highly significant. The results also showed that in the case of 
burned cane there was no drop in purity for the first two weeks. The 
first significant fall in purity occurred on the third day in the 
case of unburned cane and on the seventh day in the case of burned 
cane.
The significant interaction between varieties and periods of 
storage (Table XVIIc) showed that the drop in purity was rapid in 
the variety C.P. 42-10, the drop becoming significant on the third 
day. In the other varieties C.P. 36-105 and C.P. 48-103, the
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significant drop in purity occurred on the seventh day. In the variety 
C.P. 36-105 drop in purity on the twenty-first day was more pronounced 
than in the other two canes.
The interaction between cane treatments, varieties, and periods 
of storage (Table XVIId) was significant. The drop in purity was 
faster in the unburned cane for all varieties, throughout the first two 
weeks, but on the third week the drop in purity of burned cane was 
greater and more pronounced for all varieties. In the case of burned 
cane C.P. 42-10 showed rapid and more pronounced drop in purity than 
the other varieties. On the other hand, in the case of unburned cane 
variety C.P. 36-105 showed a marked drop in purity compared to the 
other two varieties.
The results given in Table XVIIe showed that the differences in 
juice purity among the different parts of the cane stalks were highly 
significant. The results indicated that the top part of the stalk, 
which consisted of immature internodes, was subject to deterioration 
in purity higher than the middle or the bottom portions. Also, the 
interactions between parts of the cane stalks were highly significant.
In case of the interaction between cane treatments and parts of the 
cane stalks, the difference between burned and unburned cane was 
not the same for all parts of the stalk.
The interaction between varieties and parts of the cane stalk 
showed that the drop in purity from the bottom to the top portions 
was greater and more pronounced in the variety C.P. 42*40 (Table XVIIf). 
The drop in purity from the bottom to the middle part was not signi­
ficant in C.P. 48-103 cane, but was significant for the other two 
varieties.
The interaction between parts of the cane sfalk and periods of 
Storage was significant. This interaction showed that the difference 
among the different parts of the cane stalk was not the same for all 
periods of storage. The significant drop in purity was very rapid 
and occurred on the third day in the top parts, and on the seventh 
day in the bottom and middle parts (Table XVIIg).
Reducing and total sugars
The analysis of variance (Table XI) showed that the differences 
in the reducing and total sugar contents were highly significant among 
varieties, parts of the cane stalks, periods of storage and between 
cane treatments. The mean values for reducing and total sugar contents 
together with L.S.D.'s for the above mentioned factors are given in 
Table XVIIIa. The data presented in this table showed clearly that 
burned cane was significantly lower in reducing sugar and higher in 
total sugar contents than unburned cane.
A comparison among the different varieties used in this study 
indicated that variety C.P. 48-103 was significantly lower in reducing 
sugar and higher in total sugar than C.P. 36-105 and C.P. 42-10 canes. 
Also the differences among the latter two varieties were highly signi­
ficant for reducing and total sugar contents.
The results also showed that the increase in reducing sugar 
tended to be greatest in the top third followed by the middle third 
and the bottom third, respectively. On the contrary, total sugar 
tended to be greatest in the bottom third, followed by the middle 
third, and the top third, respectively.
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Table XVIIIa. Mean values for reducing and total sugar contents* for 
cane treatments, varieties, parts of the cane stalks, 












1. Cane treatments: 0.83 1.87
Burned 89.27 345.71
Unburned 94.05 339.72
2. Varieties: 1.01 2.28
C. P.'42-10 94.31 310.43
C. P. 36-105 98.30 357.13
C. P. 48-103 82.38 360.58










*Expressed in mgs per ml of cane juice.
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The period of storage data, indicated that there was a gradual 
increase in the total sugar content during the first two weeks of 
storage, followed by a rapid drop on the third week. On the other 
hand, the reducing sugar content was subject to more fluctuation than 
the total sugar content and it did not show a clear trend during the 
period of study. Generally, with the exception of the unexplained 
drop in reducing sugar after three days of storage, the reducing 
sugar content was lowest during the period of storage on the first 
day of storage. The fluctuations in reducing sugar contents may be 
related bo the weather conditions during the storage periods.
The analysis of variance (Table XIII) for reducing and total 
sugar contents showed that all possible interactions were highly sig­
nificant throughout the study. The mean values for reducing sugar 
content are given in Table XVIIIb for the following interactions: 
cane treatments x.parts of the cane stalks, cane treatment x varie­
ties, parts of the cane stalks x varieties, and cane treatment^, x 
parts of the cane stalks x varieties.
The data in this table showed that the reducing sugar content 
of the different parts of cane stalks were significantly lower in 
burned cane than in unburned cane. Also, there was a significant 
increase in the reducing sugar content from the bottom to the top 
parts of cane stalks in both burned and unburned canes.
The results also showed that there were significant differences 
among varieties in their responses to the cane treatments. While the 
reducing sugar content of varieties C.P. 48-103 and C.P. 36-105 was 
significantly lower in burned cane than unburned cane, C.P. 42-10 cane 
had higher reducing sugar content in burned cane.
Table XVIIIb. Mean, values for reducing sugar content in mgs per ml juice for cane treatments x parts 
of the cane stalks x varieties interactions, over all periods of storage.
Cane Parts of the 
Treatments cane stalk C. P. 42-10
Varieties 
C. P. 36-105 C. P. 48-103
Cane treatments 
x parts
Burned Bottom 85.26 83.44 74.34 81.01
" Middle 100.80 88.20 80.00 89.61
" Top 103.08 101.18 87.38 97.21
Cane treatments x varieties 96.38 90.88 80.57
Unburned Bottom 83.54 94.60 79.74 85.96
" Middle 91.64 102.20 82.38 92.07
" Top 101.56 120.38 90.48 104.14
Cane treatments x varieties 92.24 105.72 84.20
Bottom x varieties 84.40 89 <02 v . . .  77.00
Middle x varieties 96.21 95 <11 81.19
Top x varieties 102.32 ‘ 110.78 88.93
L.S.D. 5% 1% -
Cane treatments x parts x varieties interaction 2.48 3.29
Cane treatments x parts of cane stalks interaction 1.43 1.89
Parts of cane stalks x varieties interaction 1.75 2.33




Table XVIIIc. Mean values of reducing sugar content in mgs per ml 
. . juice for cane treatments x variety x periods of
storage interactions, over all parts of the cane 
stalks.
Cane Days of Storage




C. P. 42-10 

















Cane treatments .xl. period 
interaction 75.16 65.27 122.60 77.80 105.54
Unburned•i
ii
C. P. 42-10 

















Cane treatments x period 
interaction 70.16 68.47 153.42 75.50 102.72
C. P. 42-10 x periods 
C. P. 36-105 x periods 

















Canfe treatments x varieties x #
period of storage interaction 3.28 4.34
Cane treatments x period of storage
interaction 1.85 2.45
Varieties x period of storage interaction 2.26 3.00
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Table XVIIId. Mean values for reducing sugar content in mgs per ml 
juice for cane treatments x parts of the cane stalks 
x periods, of storage.’interactions» overfall varieties.
Cane Parts of the Days of Storage
Treatments cane stalks 1 3 8 15 21
Burned Bottom 67.00 56.83 112.60 75.30 93.33
II Middle 75.00 66.00 122.40 74.80 109.83
VI Top 83.50 73.00 132.80 83.30 113.46
Unburned Bottom 64.93 61.50 143.26 66.50 93.60
i i Middle 68.43 66.80 149.33 73.00 102.80
i i Top 77.13 77.13 167.66 87.00 111.77
Bottom x periods 65.96 59.16 127.93 70.90 93.46
Middle x periods 71.71 66.40 135.86 73.90 106.31
Top x periods 80.31 75.06 150.23 85.15 112.61
L • S .D • 57> 17.
Cane treatments x parts x periods interaction 3 .28 4.34
Parts of cane stalks x periods interaction 2 .26 3.00
Table XVIIIe. Mean values for reducing sugar 
juice for varieties x parts of 
periods of storage interactions
content in mgs per ml 
the cane stalks x 
, over cane treatments.
Parts of the Days of Storage
Variety cane stalk L 3 8 15 21
C. P. 42-10 Bottom 60.75 58.50 146.90 65.25 90.60
i i Middle 73.25 73.50 159.00 68.25 107.10
ii Top 77'i75 76.60 170.25 80.25 106.75
C. P. 36-105 Bottom 74.75 65.75 119.00 78.50 107.00
ii Middle 77.25 68.50 129.50 84.30 116.00
ii Top 92.25 84.85 146.50 98.70 131.60
C. P. 48-103 Bottom 62.40 53.25 117.90 63.85 82.80
II Middle 64.65 57.20 119.10 69.15 95.85
II Top 70.95 63.75 133.95 76.50 99.50
L f S • D «






The data for the interaction between varieties and different parts 
of cane stalks showed that variety C.P. 48-103 had significantly lower 
reducing sugar than C.P. 36-105 and C.P. 42-10 canes in any part of the 
cane stalks. The differences between the latter two canes were not sig­
nificant in the middle portion of the stalks, but were highly significant 
in the bpttom and top parts.
The three-level interaction data showed that neither varieties 
por parts of cane stalks responded similarly to burning (Table XVIIIb). 
The reducing sugar contents of all different parts of cane stalks for
either C.P. 36-105 end C.P. 48-103 were lower in burned cane than
unburned cane. The opposite was true for C.P. 42-10 cane.
The data presented in Table XVIXIc showed tha t the following
interactions were highly significant for reducing sugar contents: 
cane treatments x periods of storage; varieties x periods of storage; 
and cane treatments x varieties x periods of storage. The data for 
cane treatments x periods of storage interaction showed that reducing 
sugar content over all varieties was significantly lower in burned 
cane than in unburned cane during the first eight days of storage, 
with the exception of the first day results. Opposite relation­
ships were found during the second and third weeks of study; the 
burned cane was significantly higher in reducing sugar than unburned 
cane. The three-level interaction indicated that varieties used in 
this study showed different responses to burning and period of storage 
in respect to reducing sugar content.
The results for cane treatments x parts of cane stalks x periods 
of storage interaction (Table XVIXId) showed highly significant differ­
ences among the different parts of cane stalks in reducing sugar for
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burned and unburned canes. These results revealed that the different 
parts of cane stalks differed in their response to cane treatments 
during the storage period.
Also, the three-level interaction between varieties, parts of 
cane stalk, and periods of storage (Table XVIIIe) showed that for all 
varieties throughout the storage period the top parts of cane stalks 
were significantly higher in reducing sugar than the middle parts, in 
which reducing sugar content was higher than the bottom parts of the 
stalks. The results alsp indicated that the different parts of cane 
stalks for the different varieties do not behave similarly during the 
storage period.
The mean values for total sugar content are given in Table XlXa 
for the following interactions: cane treatments x varieties, cane
treatments x parts of the cane stalks, varieties x parts of the cane 
Stalks, and cane treatments x parts of the cane stalks x varieties.
The interactions between cane treatments and varieties were 
highly significant showing that the varieties did not respond con­
sistently to burning. The mean values for cane treatments x varie­
ties interaction showed that variety C.P. 42-10 was significantly lower 
in total sugar content than C.P. 48-103 and C.P. 36-105 in both burned 
and unburned canes. The difference between the latter two varieties 
was not significant in burned cane, but it was highly significant in 
unburned cane. The results also indicated that the differences in 
total sugar content between burned and unburned canes were highly 
significant in C.P. 42-10, but there were no significant differences 
between burned and unburned canes for the other two varieties.
Table XlXa. Mean values for 
the cane stalks
total sugar content in mgs per ml juice for cane treatments x parts of 
x varieties interactions, over all periods of storage.
Cane
Treatments
Parts of the 
cane stalk C. P. 42-10
Varieties 
C. P. 36-105 C. P. 48-103
Cane treatments 
x parts
Burned Bottom • 351.67 365.54 364.58 360.59II Middle 335.16 357.50 362;05 351.57II Top 271.37 350.'13 353.44 324.98
Cane treatments x varieties 319.40 357.72 360.02
Unburned Bottom 338.56 361.54 373.01 357.70
ii Middle 325.30 358.32 370.11 351.24
ii Top 240.54 349.76 340.34 310.21
Cane treatments x vareieties 301.46 356.54 361.5
Bottom x varieties 345.11 
Middle x varieties 330.23 








Cane treatments x parts x varieties interaction 5.56 7.37
Cane treatments x parts of cane stalks interaction 3.18 4.21
Parts of cane stalks x varieties interaction 3.95 5.24




Table XlXb. Mean values for total sugar content in mgs per ml juice 
for cane treatments x varieties x periods of storage 
interaction, over all parts of the cane stalks.
Cane Days of Storage




C. P. 42-10 
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Cane treatments x periods 337f30 338.54 332.35 354.28 336.11
C. P. 42-10 x periods 
C. P, 36-105 x periods 

















Cane treatments x varieties x period of storage
interaction 7.15 9.47
Cane treatments x period of storage interaction 4.17 5.53
Varieties x period of storage interaction 5.06 6.71
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Table XIXc. Mean values of total sugar content In mgs per ml juice
for cane treatments x parts of the cane stalks x periods 
of storage interaction, over all varieties.
Cane Parts of the Days of Storage









































Bottom x periods 


















Cane treatments x parts x periods interaction 







Table XlXd. Mean values of total sugar content in mgs per ml juice 
for varieties x parts of the cane stalks x peripds of 
storage interaction, over cane treatments.
Parts of the Days of Storage
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The interaction between cane treatments and parts of the cane 
stalks, showed that the total sugar content for burned cane was signi­
ficantly higher than that of unburned cane.in the top portion of the 
cane stalks, but not in the bottom or the middle parts of the stalks. 
The results for the interaction between varieties and parts of the cane 
stalks showed that total sugar content of variety C.P. 42-10 was signi­
ficantly lower than C.P. 48-103 or C.P. 36-105 canes for any part of 
the cane stalk. The difference between the latter two canes was 
highly significant for the bottom an^ middle parts, but was not signi­
ficant for the top portions. On the other hand, the differences in the 
total sugar content among the different parts of the cane stalks were 
highly significant for all varieties; however, no difference between the 
middle and bottom parts of C.P. 48-103 cane stalks was observed.
The results for the three-level interaction between cane treat­
ments, parts of the cane stalks and varieties, showed that neither 
varieties nor parts of the cane stalks responded similarly to burning.
The data for cane treatments x periods of storage interaction, 
varieties x periods of storage interaction, and cane treatment)?. x 
varieties x periods of storage interaction are presented in Table XlXb. 
The interaction between cane treatments and periods showed that the 
total sugar content as an average of all varieties was higher in burned 
cane than in unburned cane throughout the storage periods. No differ­
ence was observed when compared at any period of storage with the 
exception of eight days' storage where the difference of total sugar
between burned and unburned canes was highly significant. The results 
also indicated that the behavior of burned cane was different from 
unburned cane during the period of study.
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On the other hand, the interaction between varieties and periods 
of storage showed that variety C.P. 42-10 was significantly lower in 
total sugar content than the other two varieties at any period of 
storage. Also there were significant differences within each variety 
throughout the storage period. The data of the three-factor inter­
action, cane treatments x varieties x periods of storage, revealed 
that the different varieties varied greatly in their response to 
burning and storage periods.
The data on the interaction between cane treatments, parts of 
the cane stalks, and periods of storage plus the interaction between 
parts of the cane stalks and periods of storage are presented in 
Table XIXc. These data showed that the top parts of the cane stalks 
were significantly lower in total sugar content than the middle and 
bottom parts in both burned and unburned cane. The results also 
indicated that different parts of the cane stalks varied greatly in 
their response to burning and storage periods.
The results given in Table XlXd showed similar trends for the 
interactions for total sugar between varieties, parts of the cane 
stalks and periods of storage. The data of this interaction revealed 
that there were marked differences among the varieties and among the 
different parts of cane stalks in their response to the storage 
periods.
Acid and neutral invertases
The analysis of variance (Table XI) for acid and neutral inver- 
tase activities showed that there were highly significant differences 
among varieties, periods of storage, and between cane treatments.
109
Table XXa. Mean values for acid and neutral invertase activity’*'-for
cane treatments, varieties, parts of the cane stalks, and
periods of storage.
Acid Neutral L.S.D. at 5% level
invertase invertase Acid Neutral
Factors activity activity invertase invertase
Cane treatments 1.45 0.87
Burned 24.66 18.91
Unburned 46.20 25.68
Varieties . • 1.75 1.07
C. P. 42-10 37.20 22.45
C. P. 36-105 32.55 21.30
C. P. 48-103 36.55 23.15










^Expressed inyugs glucose produced by*hydrolysis in 4 hours by 0.1 
ml. dialyzed juice.,.
**See the text page 115 for explanation. .
***N. S. = Not significant.
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No difference in acid and neutral invertase activities was obtained 
among the parts of the cane stalk.
The mean values for acid and neutral invertase activities together 
with the L«S.D.'s for the above-mentioned factors are given in Table XXa. 
The data presented in Table XXa indicated that the activity of acid 
invertase was higher than that of neutral invertase for all factors.
The results also showed that burned cane was significantly lower in 
both acid and neutral invertase activities than unburned cane. In 
other words, burning reduced the activity of both invertases. The 
reduction in the activity of acid invertase was 46.6 percent, con­
siderably higher than that of neutral invertase, which was 26.4 
percent.
A comparison among varieties used in this study showed that 
C.P. 36-105 was significantly lower than C.P. 42-10 and C.P. 48-103 
canes in acid and neutral invertase activity. No difference between 
the latter two varieties was noted.
The period of storage data indicated that there was a gradual 
decrease in the activity of both invertases during the period of study. 
The reduction in the activity of acid invertase was 60 percent and of 
neutral invertase was 56.percent. Measurements of invertase activity 
for the different parts of the cane stalk as an average of both burned 
and unburned canes showed no significant differences for either acid 
or neutral invertase activity. The lack of significant differences 
among parts of the stalk is due to the significant interaction between 
cane treatments and parts of the stalk. This will be discussed later 
with the three-factor interaction between cane treatments x parts of the 
stalk x periods of storage (Table XXc).
Table XXb. Mean values for acid invertase activity* for cane treatments x varieties x periods of
storage interaction, over all parts of the cane stalk.
Cane Days of Storage Cane treatments
Treatments Variety 1 3 8 15 21 x varieties
Burned C. P. 42-10 23.66 33.50 26.66 24.00 00.00 21.56it C. P. 36-105 38.16 34.66 24.00 27.16 0.00 ' .24.80ti C. P. 48-103 37.83 35.66 28.33 36.33 00.00 27.63
Cane treatments x periods 33.22 34.61 26.33 29.16 00.00
Unburned C. P. 42-10 52.16 66.83 60.16 40.83. 44.16 52.83ti C. P. 36-105 49.83 51.83 38.50 30.83 30.50 40.30ii C. P. 48-103 52.83 59.33 57.83 29.66 27.66 45.46
Cane treatments x periods 51.61 59.33 52.16 33.77 34.11
C. P. 42-10 x periods 37.91 50.16 43.41 32.41 22.08
C. P. 36-105 x periods 44.00 43.25 31.25 29.00 15.25
C. P. 48-103 x periods 45.33 47.50 43.08 33.00 13.83
L.S .D. 5% 1%
Cane treatments x varieties x periods of storage interaction 5.20 6.89
Cane treatmens x periods of storage interaction 3,24 .4.29
Cane treatments x varieties interaction 2,48 3.29
Varieties x periods of storage interaction 3.89 5.16
^Expressed in /igs glucose produced by hydrolysis in 4 hours by 0.1 ml dialyzed juice.
Table XXc. Mean values for acid invertase activity* for cane treatments x parts of the cane stalk
x periods of storage interaction, over all varieties.
Cane Parts of the Days of Storage Cane treatments
Treatments cane'-stalk 1 3 8 15 21 :• x parts
Burned Bottom 41.67 35.83 23.67 33.83 0 0 . 0 0 27.00
If Middle 35.33 34.67 28.00 31.67 0 0 . 0 0 25.93
t l Top 22.67 33.33 27.33 22.00 0 0 . 0 0 21.06
Unburned Bottom 50.50 50.17 51.83 30.50 30.00 42.60
I f Middle 49.33 62.50 47.17 37.17 34.00 46.03
t l Top 55.00 65.33 57.50 33.67 38.33 49.96
Bottom x periods 


















Cane treatments x parts x periods interaction 5.20 6.89
Cane treatments x parts of cane stalks interaction 2.48 3.29
Parts of cane stalks x period of storage interaction 3.89 5.16
^Expressed in yigs glucose produced by hydrolysis in 4 hours by 0.1 ml dialyzed juice.
The analysis of variance showed that all possible interactions 
were highly significant for acid invertase activity except the inter­
action between cane treatment, varieties and parts of the cane stalk.
The mean values for the following interactions: cane treatments x
varieties, cane treatments x periods of storage, varieties x periods 
of storage, and cane treatments x varieties x periods of storage, are 
given in Table XXb. The results for cane treatments x varieties inter­
action indicated that burning reduced the activity of acid invertase for 
all varieties to varying degrees. The reduction in the activity was 
59 percent, 38.5 percent, and 39 percent for C.P. 42-10, C.P. 36-105, 
and C.P. 48-103 canes, respectively. The unburned cane data showed 
that C.P. 42-10 cane normally had higher acid invertase activity than 
C.P. 36-105 and C.P. 48-103 canes. The burned cane showed an opposite 
trend because C.P. 42-10 was significantly lower in acid invertase 
activity than C.P. 36-105 and C.P. 48-103. The differences between the 
latter two varieties were highly significant for burned and unburned 
cane.
The data for the interaction between cane treatments and periods of 
storage showed that the difference between burned and unburned cane was 
not consistent throughout the storage periods. Both burned and unburned 
canes showed an increase in the activity during the first three days 
of storage, followed by a great decrease during the rest of the storage 
period. The increase in the activity of acid invertase during the first 
three days of storage was highly significant for unburned cane, but was 
not significant for burned cane. Also, the reduction in the activity 
with time of storage in burned cane was markedly greater and faster 
than that of unburned cane. After eight days of storage there was 7
Table XXd. Mean values for acid invertase activity* for varieties 
of storage interaction, over cane treatments.
x parts of the cane stalk x periods
Variety
Parts of the 
cane stalk 1
Days of Storage 
3 8 15 21
Varieties x Parts 
interaction
C. P. 42-10 Bottom 36.25 50.50 39.25 26.75 23.25 35.20IV Middle 37.25 53.00 42.00 33.00 20.00 37.05II Top 40.25 47.00 49.00 37.50 23.00 39.35
C. P. 36-105 Bottom 47.25 32.50 30.75 34.50 11.75 31.35II Middle 42.75 47.75 28.75 35.00 17.75 34.40II Top 42.00 49.50 34.25 17.50 16.25 31.90




Varieties x parts of the stalk x periods of storage interaction 6.83 9.05
Varieties x parts of the stalk interaction 3.08 4.08
*Expressed inyigs glucose produced by hydrolysis in 4 hours by 0.1 ml dialyzed juice.
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percent reduction in the activity of acid invertase in burned cane, 
while there was a slight increase in the activity in unburned cane.
After three weeks of storage, the reduction in the activity was 34 
percent in unburned cane, while there was no invertase activity in 
burned cane.
The data for the three-level interaction showed that the differ­
ent varieties varied greatly in their response to burning and storage 
throughout the study. In the case of burned cane, C.P. 48-103 showed 
the highest activity of acid invertase, followed by C.P. 36-105 and 
C.P. 42-10 which had the lowest activity. The unburned cane showed
an opposite trend for the acid invertase activity, which was greatest 
in C.P. 42-10, followed by C.P. 48-103 and C.P. 36-105 which had the 
lowest activity. The data showed also, that there was an increase in 
the activity of acid invertase during the first three days of storage 
in unburned.cane. This increase was significant for C.P. 42-10 and 
C.P. 48-103 canes, but was not significant for C.P. 36-105. On the 
other hand, the only variety in burned cane showing increase in the 
activity of acid invertase after three days of storage was C.P. 42-10.
Table XXC contains the mean values for acid invertase activity 
for cane treatments x parts of the cane stalk x periods of storage, 
cane treatments x parts of the cane stalk, and parts of the cane stalk x 
periods of storage interactions. The interaction between cane 
treatments and parts of the cane stalk showed an inverse relation­
ship of acid invertase activity in the different parts of the cane 
stalk for burned and unburned canes, The acid invertase activity 
increased from the bottom to the top parts of the stalk in unburned 
cane, but there was an opposite trend for the activity in burned cane; 
the activity decreased from the bottom to the top. As a result of this
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reverse trend in acid invertase activity, when an average was taken of 
the acid invertase activity of burped and unburned canes in the differ­
ent parts of the cane stalk (Table XXa), there was no significant differ­
ence between burned and unburned canes. The increase of acid invertase/
activity was significant among the different parts in unburned cane.
The decrease in invertase activity in burned cane from the bottom to
the middle part of the stalk was not significant, while it was highly
significant from the middle to the top part of the cane stalk.
The data for the interaction between parts of the cane stalk and
periods of storage showed that there was a significant increase in the
acid invertase activity of the middle and top parts of the stalk after
three days' storage, followed by a continued decrease until the end of
storage period. The bottom part did not show any increase after three
days of storage, but there was significant decrease during the storage 
period.
The data on the intercation between cane treatments, parts of the 
stalk and periods of storage, revealed that the different parts of the 
cane stalks did not respond similarly to burning and storage. The top 
parts of cane stalks showed the highest activity of acid invertase in 
the case of unburned cane, but had the lowest activity in case of burned 
cane throughout the storage period.
The mean values for acid invertase activity for the interaction 
between varieties, parts of the cane stalk and periods of storage, as 
well as the interaction between varieties and parts of the cane stalk
are given in Table XXd. The data on the interaction between varieties
*
and parts of the cane stalk revealed that the different parts did not 
respond similarly with all varieties. While there was an increase in
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the activity of acid invertase from the bottom to the top in C.P. 42-10, 
there was a decrease in the activity from the bottom to the top in C.P. 
48-103 cane. The results also showed that while the differences among 
parts in CvP. 42-10 were significant, there were no significant 
differences in acid invertase activity among parts in either C.P. 48-103
or C.P. 36-105 canes.
The analysis of variance (Table XI) with respect to neutral inve- 
tase activity for the various treatment combinations indicated that 
there were highly significant differences among varieties, periods of 
storage, and between cane treatments. Also, most of the two-factor
interactions and three-factor interactions were significant.
The mean values for neutral invertase activity for the following 
interactions: cane treatments x varieties x periods of storage, cane
treatments x periods of storage, cane treatments x varieties, and 
varieties x periods of storage, are given in Table XXIa. The data 
on the interaction between cane treatments and varieties showed that 
burning reduced the activity of neutral invertase for all varieties.
No differences in neutral invertase activity among varieties in burned 
cane were observed, but unburned cane showed significant differences 
among varieties. Variety C.P. 36-105 was significantly lower in 
neutral invertase activity than C.P. 42-10 and C.P. 48-103 canes.
The two latter varieties were the same.
The interaction between cane treatments and periods of storage 
showed a significant increase in the neutral invertase activity for 
both burned and unburned canes after three days of storage. This 
increase was followed by a significant decrease in the activity of the 
neutral invertase throughout the storage period. The reduction in the
Table XXIa. Mean values for neutral invertase activity* for cane treatments x varieties x periods of 









Burned C. P. 42-10 16.66 27.33 22.83 26.00 0 0 . 0 0 18.56
C. P. 36-105 20.66 30.33 20.50 23.33 0 0 . 0 0 18.96
I f C. P. 48-103 15.33 24.33 25.33 31.00 0 0 . 0 0 19.20
Cane treatments x periods 17.55 27.33 22.88 26.77 0 0 . 0 0
Unburned C. P. 42-10 24.50 33.00 26.16 23.66 24.33 26.33
11 C. P. 36-105 24.66 35.66 19.00 17.83 21.00 23.63
11 C. P. 48-103 33.00 36.50 30.33 21.83 13.83 27.10
Cane treatments x periods 27.38 35.05 25.16 21.11 19.72
C. P. 42-10 :k periods 20.58 30.16 24.50 24.83 12.16
C. P. 36-105 x periods 22.66 33.00 19.75 20.58 10.50
C. P. 48-103 x periods 24.16 30.41 27.83 26.41 6.91
L.S.D. 5% 1%
Cane treatments x varieties x periods of storage interaction 3.47 4.60
Cane treatmens x periods of storage interaction 1.97 2.60
Cane treatments x varieties interaction 1.51 2.00
Varieties x periods of storage interaction 2.42 3.21
*Expressed in /igs glucose produced by hydrolysis in 4 hours by 0.1 ml dialyzed juice.
Table XXIb. Mean values for neutral invertase activity* for cane treatments x parts of the cane
stalk x periods of storage interaction, over all varieties.
Cane Parts of the 
Treatments cane stalk 1




Burned Bottom 20.33 27.17 20.00 28.66 00.00 19.23
tl Middle 17.33 27.16 24.33 25.50 00.00 18.86
II Top 15.00 27.67 24.33 26.16 00.00 18.63
Unburned Bottom 28.83 34.33 26.50 19.17 20.83 25.93
II Middle 28.33 33.67 25.50 21.67 18.67 25.56
11 Top 25.00 37.17 23.50 22.50 19.67 25.56
Bottom x periods 24.58 30.75 23.25 23.91 10.41
Middle x periods 22.83 30.41 24.91 23.58 9.33
Top x periods 20.00 32.41 23.91 24.33 9.83
L.S.D.
Cane treatments x parts x periods interaction 
Cane treatments x parts of cane stalks interaction 









^Expressed in yigs glucose produced by hydrolysis in 4 hours by 0.1 ml dialyzed juice.
Table XXIc. Mean values for neutral invertase activity* for varieties x parts of the cane stalk x
periods of storage interaction, over cane treatments.
Variety
Parts of the 
cane stalk 1 3
Days of Storage
8 15 21
Varieties x parts 
interaction
C. P. 42-10 Bottom 23.25 33.75 23.75 24.00 14.75 23.90If Middle 18.75 30.25 24.00 22.50 10.75 21.2511 Top 19.75 26.50 25.75 28.00 11.00 22.20
C. P. 36-105 Bottom 23.76 25.00 19.25 26.75 9.25 20.80t; Middle 21.50 33.25 20.00 21.50 11.75 21.60it Top 22.75 40.75 20.00 13.50 10.50 21.50
C. P. 48-103 Bottom 26.75 33.50 26.75 21.00 7.25 23.05ti Middle 28.25 27.75 30.75 26.75 5.50 23.80ti Top 17.50 30.00 26.00 31.50 8.00 22.60
L.S.D. 57o 1%
Varieties x parts x periods of storage interaction 4.17 5.52
Varieties x parts of the stalks interaction N.S. N.S.
*Expressed in/xgs glucose produced by hydrolysis in 4 hours by 0.1 ml dialyzed juice.
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activity of the neutral invertase during the first two weeks of storage 
was greater in unburned cane than in burned cane, but after three weeks 
of storage there was no detectable activity of neutral invertase in 
burned cane, while there was high activity in unburned cane.
The interaction between varieties and periods of storage indicated 
that C.P. 36-105 was subject to more deterioration in neutral invertase 
activity than the other two varieties during the first fifteen days of 
storage. After three weeks of storage, however, the reduction in the 
activity of neutral invertase was greater in variety C.P. 48-103 than in 
the other two varieties.
The three-factor interaction revealed that the different varie­
ties do not respond similarly to burning and storage. The results 
indicated that the reduction in neutral invertase activity in burned 
cane was much less than that of unburned cane during the first fifteen 
days of storage for all varieties (Table XXIa). In the case of unburned 
cane, C.P. 48-103 was subject to more deterioration in neutral inver­
tase activity than were the other two varieties during the storage 
period.
The data in Table XXIb showed that the interaction between cane 
treatments and parts of the cane stalk was not significant. No differ­
ences in neutral invertase activity among the different parts of the 
cane stalk were noted for either burned or unburned canes, but burned 
cane was significantly lower in neutral invertase than unburned cane 
with all parts of the cane stalk. The interaction between parts of the 
cane stalk and periods of storage showed a significant decrease in the 
activity of neutral invertase after eight and twenty-one days of storage.
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Also, the difference in neutral invertase activity among the different 
parts was only significant after one day of storage.
The three-factor interaction data showed that the different parts 
of the stalk did not behave similarly with cane treatments and storage. 
The deterioration of neutral invertase activity in unburned cane was 
greater than that of burned cane for all parts of the cane stalk during 
the first fifteen days of storage; but after twenty-one days of storage 
there was a very rapid drop in the activity of neutral invertase in 
burned cane.
The mean values for the neutral invertase activity for the inter­
action between varieties, parts of the stalk and periods of storage; and 
the interaction between varieties and parts of the cane stalk are given 
in Table XXIc. The data for the interaction between varieties and 
parts of the stalk showed that no differences among the different parts 
for all varieties existed. These results revealed that the activity of 
neutral invertase in the different parts of the stalk for all varieties 
were similar. The three-factor interaction data showed that the differ­
ent parts of the stalk did not behave similarly with all varieties 
throughout the storage period.
Acid/neutral invertase activity ratio (A/N ratio)
The analysis of variance -(Table XI) for the Acid/Neutral inver­
tase activity ratio showed that there were highly significant differ­
ences among parts of the cane stalk, periods of storage, and between 
cane treatments. The differences among varieties were significant.
The analysis of variance also showed that all possible interactions
Table XXIXa. Mean values for acid/neutral invertase activity ratio
(A/N ratio) for cane treatments, varieties, parts of
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were highly significant throughout the study. The mean values for the 
above-mentioned factors are given in various sections of Table XXII.
The data in Table XXIIa showed that A/N ratio for burned cane 
was significantly lower than that of unburned cane. This indicated 
that burning reduced the acid invertase activity more than the neutral 
invertase activity. A comparison among varieties showed that C.P. 36-105 
was significantly lower in A/N ratio than C.P. 42-10 and C.P. 48-103 
canes. The two latter varieties were not different. The results for 
the different parts of the cane stalk showed that the bottom part had 
a significantly lower A/N ratio than the middle and top parts. No 
difference between the latter two parts was found. Also, the storage 
study showed a highly significant decrease in the A/N ratio with length 
of storage. This result indicated that the rate of invertase activity 
deterioration was greater in acid invertase than the neutral invertase 
during the storage period of the study.
The mean values for A/N ratio for the following interactions are 
given in Table XXIIb: cane treatments x varieties x periods of
storage, cane treatments x varieties, cane treatments x periods of 
storage, and varieties x periods of storage. The data for the inter­
action between cane treatments and varieties (Table XXIIb) showed that 
burned cane had a significantly lower A/N ratio than unburned cane for 
all varieties. Also, the differences among varieties were highly signi­
ficant for either burned or unburned cane. These results indicated an 
inverse relationship in the behavior of the different varieties for 
burned and unburned canes for the A/N ratio. In the case of burned 
cane C.P. 48-103 was the highest, and C.P. 42-10 was the lowest in A/N 
ratio. The opposite was true for unburned cane, where C.P. 42-10 was
Table XXIIb. Mean values for acid/neutral invertase activity ratio for cane treatments x
varieties x periods of storage interaction, over all parts of the cane stalk.
Cane Days of Storage Cane treatments
Treatments Variety 1 3 8 15 21 x varieties
Burned C. P. 42-10 1.44 1.22 1.16 0.94 00.00 0.95
C. P. 36-105 1.91 1.17 1.17 1.11 00.00 '.1.07
C. P. 48-103 2.37 1.48 1.12 1.20 00.00 1.23
Cane treatments x periods 1.90 1.28 1.15 1.08 —
Unburned C. P. 42-10 2.13 2.04 2.30 1.73 1.84 2.00
C. P. 36-105 2.02 1.44 2.02 1.81 1.44 1.74
C. P. 48-103 1.67 1.66 1.95 1.41 2.03 1.74
Cane treatments x periods 1.94 1.71 2.09 1.65 1.77
C. P. 42-10 x periods 
C. P. 36-105 x periods 

















Cane treatments x varieties x periods of storage interaction 
Cane treatments x periods of storage interaction 
Cane treatments x varieties interaction 






Table XXIIc. Mean values for acid/neutral invertase activity ratio for cane treatments x parts of




cane stalk 1 3




Burned Bott om 2.07 1.33 1.18 1.19 _— 1.15
It Middle 2.06 1.30 1.15 1.21 - - 1.14
It Top 1.58 1.23 1.12 0.86 — 0.96
Unburned Bottom 1.78 1.46 1.96 1.61 1.41 1.64
tl Middle 1.84 1.88 1.87 1.71 1.93 1.84
tl Top 2.20 1.79 2.44 1.63 1.98 2.01
Bottom x periods 1.93 1.39 1.57 1.40 0.70
Middle x periods 1.95 1.59 1.51 1.46 0.96
Top x periods 1.89 1.51 1.78 1.24 0.99
L.S.D. 57. 17.
Cane treatments x parts x periods interaction 0.188 0.249
Cane treatments x parts of cane stalks interaction 0.083 0.110
Parts of cane stalks x period of storage interaction 0.135 0.179
Table XXIId. Mean values for acid/neutral invertase activity ratio for varieties x parts of the
stalk x periods of storage interaction, over cane treatments.
Variety










C. P. 42-10 Bottom 1.50 1.50 1.60 1.23 0.78 1.32
II Middle 1.94 1.72 1.71 1.48 0.93 \.1.'55
11 Top 1.91 1.66 1.88 1.28 1.04 1.55
C. P. 36-105 Bottom 1.98 1.31 1.58 1.31 0.64 1.36
II Middle 1.99 1.41 1.48 1.55 0.75 1.43
II Top 1.92 1.20 1.72 1.53 0.77 1.43
C. P. 48-103 Bottom 2.29 1.38 1.53 1.65 0.69 1.51
ii Middle 1.92 1.65 1.34 1.36 1.21 1.49
ii Top 1.85 1.68 1.73 0.92 1.16 1.46
L.S.D. 5% 17o
Varieties x parts of the stalk x periods of storage interaction 0.238 0.315
Varieties x parts of the cane stalk interaction 0.083 0.110
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the highest and C.P. 48-103 was the lowest in A/N ratio. These results 
revealed that the rates of deterioration for activity of both invertases 
are different with burned and unburned canes as well as with different 
varieties.
The interaction between cane treatments and periods of storage 
for A/N ratio showed that the A/N ratio for burned cane was significantly 
lower than that of unburned cane throughout the storage period, though 
initially no difference existed between burned and unburned cane. The 
A/N ratio for both burned and unburned canes decreased with time of 
storage with the reduction being faster in burned than in unburned cane. 
Unburned cane showed a significant increase in the A/N ratio after eight 
days of storage, this increase being due to the great drop in neutral 
invertase.-activity as shown previously in Table XXIa. The data on 
varieties x periods of storage interaction showed in general gradual 
decreases in the A/N ratio with time of storage for all varieties.
These data revealed that the deterioration in the activities of both 
acid and neutral invertase werenot similar with time of storage or with 
different varieties.
< The three-factor interaction between cane treatments, varieties, 
and periods of storage, showed significant differences among varieties
for burned and unburned canes, as well as between burned and unburned
\
cane for each variety. Also, there were gradual decreases in the A/N 
ratio for burned and unburned canes with time of storage, with the 
exception of the increase after eight days of storage for unburned cane. 
This increase in A/N ratio can possibly be attributed to weather condi­
tions. The data also showed an inverse relationship for burned and 
unburned canes, with respect to A/N ratio among the different varieties.
The data presented in Table XXIIc showed that the following inter­
actions were significant for A/N ratio: cane treatments x parts of cane
stalk x periods of storage, cane treatments x parts of the cane stalk, 
and parts of the cane stalk x periods of storage. The data for cane 
treatments x parts of the cane stalk interaction showed an inverse 
relationship for A/N ratio in burned and unburned cane. While A/N 
ratio decreased significantly from the bottom to the top in burned cane,, 
it increased significantly from the bottom to the top in unburned cane.
The interaction between parts of the cane stalk and periods of 
storage showed gradual overall decreases in the A/N ratio with the time 
of storage and also there was a decrease from the bottom to the top 
part of the stalk except after one and fifteen days storage. The 
decreases with time of storage were greater than those from the 
bottom to the top parts of the stalk.
The data on the three-factor interaction between cane treatments, 
parts of the cane stalk and periods of storage, revealed that the differ 
ent parts did not respond similarly for either burning or time of 
storage. While the A/N ratio decreased from the bottom to the top in 
burned cane, it increased from the bottom to the top in unburned cane. 
The data also showed that A/N ratio for burned cane was significantly 
lower than that of unburned cane for all parts with any date of storage 
except after one day of storage.
Table XXlId contains the data, on the interaction between varieties 
parts of the cane stalk, and periods of storage, as well as the inter­
action between varieties and parts of the cane stalk. The data for the 
latter interaction showed that while the bottom part was significantly 
lower in the A/N ratio than the middle and top parts for C.P. 42-10 and
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C.P. 36-105 canes, it was significantly higher than the middle and top 
parts for C.P. 48-103 cane.' No difference between the middle and top 
parts for each variety was noted. The three-factor interaction between 
varieties, parts of the cane stalk, and periods of storage revealed 
that the different parts of the cane stalk did not behave the same with 
respect to A/N ratio for either varieties or time of stprage.
Sugar-invertase relationships
The results in Table XXIII showed some relationships between the 
quantities of the different sugar components and the activities of both 
acid and neutral invertases in burned and unburned canes stored outdoors 
under the same environmental conditions. These relationships for burned 
cane were quite different from those of unburned cane. The results 
revealed that these relationships were constant among the different 
parts of the cane stalk, as well as among the different varieties for 
either burned or unburned cane separately. A comparison between burned 
and unburned canes indicated that the variations among the different 
parts of the cane stalk, as well as the variations among the different 
varieties for all variables in the table, were greater and more pro­
nounced in unburned cane than in burned cane.
Table XXIIIa showed a comparison among the bottom, middle and 
top parts of the cane stalk for burned and unburned canes. The results 
for unburned cane showed a close direct relationship between the 
activity of acid invertase and the reducing sugar content. As the 
activity increased from the bottom to the top, the reducing sugar 
increased in the same direction, and the opposite was true when the 
acid invertase activity decreased the reducing sugar content decreased.
Table XXIIIa. Comparisons between the sugar contents and invertase activities for cane treatments
x parts of the cane stalk interaction.
Cane
Treatments














Burned Bottom 15.49 79.81 81.01. 360.59, 27.00 19.23 1.15
11 Middle 14.17 75.64 89.61 351.57 25.93 18.86 1.14
11 Top 10.86 66.20 97.21 324.98 21.06 18.63 0.96
Unburned Bottom 15.10 84.64 85.96 357.70 42.60 25.93 1.64
II Middle 14.39 82.14 92.07 351.24 46.03 25.56 1.84
11 Top 10.34 68.94 104.17 310.21 49.96 25.56 2.01
L.S.D. at 5% 0.43 1.75 1.43 3.18 2.48 N.S. 0.08
*Expressed in mgs per ml juice.
**Expressed in jigs glucose porduced by hydrolysis in 4 hours by 0.1 ml dialyzed juice.


















Burned' C. P. 42-10 10.51 70.00 96.38 319.40 21.56 18.56 0.95
it Cl PI 36-105 14.13 73.25 90.88 357.72 24.80 18.96 1.07
II C. P. 48-103 15.89 78.47 80.57 360.02 27.63 19.20 1.23
Unburned C. P. 42-10 10.57 75.32 92.24 301.46 52.83 26.33 2.00
II C. P. 36-105 13.36 75.24 105.72 356.54 40.30 23.63 1.74
II C. P. 48-103 15.90 85.16 84.20 361.5 45.46 27.10 1.74
L.SCD. at 5% 0.43 1.75 1.43 3.18 2.48 1.51 0.08
*Expressed in mgs per ml juice.
**Expressed in ̂ igs glucose produced by hydrolysis in 4 hours by 0.1 ml dialyzed juice.
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On the other hand, there was an inverse relationship between the activity 
of acid invertase and both sucrose and total sugar contents; as the 
activity increased, the sucrose and total sugar contents decreased.
In Other words, the acid invertase activity in unburned cane 
increased from the bottom, fully mature tissue (low in reducing sugar but 
high in sucrose and total sugars), to the top, partially mature, tissue 
(high in reducing sugar but low in sucrose and total sugars). The 
results also showed that there was a direct relationship between the 
acid invertase activity and the Acid/Neutral invertase activity ratio, 
as the acid invertase activity increased-the A/N ratio increased in the 
same direction, As a result of this direct relationship between the 
acid invertase and the A/N ratio, the previous relationships between 
acid invertase activity and the different sugar components were drawn 
on the basis of A/N ratio instead of acid invertase..activity. As A/N 
ratio increased, the reducing sugar content increased and the opposite 
was fcrue. Also, there was an inverse relationship between A/N ratio 
and both sucrose and total sugar contents, as A/N ratio increased, 
sucrose and total sugar contents decreased.
Burned cane data showed relationships opposite to the previous 
ones shown for unburned cane apparently due to the influence of burn­
ing on invertase activities. Burning affected the contents of the 
different sugar components and did not change the trend from that of 
unburned cane, but it affected the invertase activity and changed its 
trend from that of unburned cane, as shown in Table XXIIIa. Burning 
reduced the activity of both invertases, but the reduction in the 
activity of acid invertase was markedly greater than that of neutral 
invertase. As a result of this effect, the A/N ratio in burned cane
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was much lower than that of unburned cane. On the other hand, the 
effect of burning on invertase activity was. much greater in the top 
part (partially mature tissue) than the bottom part (fully mature 
tissue). As a result, the A/N ratio decreased from the bottom to the 
top parts, while it increased from the bottom to the top parts in 
unburned cane.
The relationships between sugar contents and invertase activity 
in burned cane were constant among the different parts ofi.the stalk, 
as well as among the different varieties. As either acid invertase 
activity or A/N ratio increased both sucrose and total sugar contents 
increased, buf: reducing sugar decreased in the same direction. These 
relationships were exactly opposite to those of unburned cane.
The data, presented in Table XXIIIb were used to compare the 
sugar contents with invertases activity in three different varieties.
The data showed that the effect of burning on the different varieties 
was similar to that on the different parts of the cane stalk. Burning 
reduced the activity of both invertases, and the reduction in acid 
invertase activity was higher than that of the neutral invertase. 
Likewise, the reduction in activity was greater in the lower sugar- 
yielding variety than the higher sugar-yielding variety. The data 
showed that the previous relationships drawn from the results of dif­
ferent parts of the cane stalk (Table XXIIIaJi, were also true of 
burned cane of the different varieties. As either acid invertase 
activity or A/N ratio increased both sucrose and total sugar contents 
increased but reducing sugar content decreased.
The results from unburned cane showed that relatively high inver­
tase activities were found in dialyzed juice from variety C.P. 42-10
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(lower sucrose-yielding variety) compared with C.P. 48-103 (higher 
sucrose-yielding variety). A comparison between these two varieties 
showed the same relationships mentioned before for the different parts 
of the stalk; as either the acid invertase activity o% A/N ratio 
increased,, the reducing sugar contents increased, but both sucrose 
and total sugar contents decreased. The unburned cane data for 
C.P. 36-105 did not follow these patterns due to the unexplained low 
invertase activity during the storage, ̂ period.
2. Deterioration of Burned and Unburned; Standing or -.Cut Cane 
Sucrose
The analysis of variance (Table XXIV) for sucrose percent juice 
showed a highly significant difference among the different parts of 
the cane stalk and between cane conditions (cut or standing). In 
addition, the following interactions were significant: dates x parts
of the cane stalk, cane treatments x dates x parts of the cane stalk, 
cane conditions x parts of the cane stalk, and cane conditions x 
cane treatments x parts of the cane stalk. The mean values for the 
above-mentioned factors are given in Tables XXV.. and XXVI. •
Results in Table XXVIa showed that the different parts of the 
cane stalk did not respond similarly to burning and sampling period.
The bottom and middle parts of burned cane had significantly lower 
sucrose percent than the unburned cane in the first week, but no 
differences were noted in the last two weeks. The findings indicated 
that thevariations among the different parts of the cane stalk were 
greater than among the sampling periods for burned and unburned cane.
Table XXIV. Analysis of variance for study of deterioration of burned and unburned cane; standing or
cut cane.
Mean Squares













k ... . ... .̂  . kk k
Cane conditions 1 105.567 5.339 2073.90 38236.17 83.44 575.26 .0006
Error (a) 2 1.619 116.025 55.81 109.03 19.40 16.10 .021
* ** kk kk kk *
Cane treatments 1 8.172 434.520 505.083 5443.58 4448.56 1675.010 1.4726
* kk kk *
Cane Cond. x cane treat. 1 3.844 653.022 2055.35 4753.127 309.960 55.510 2.8738
Error (b) 2 ' 0.463 12.049 3.595 42.044 30.700 7.968 0.7221
kk kk kk kk kk kk
Sampling periods (days) 3 1.135 265.062 10708.43 5887.99 1707.96 499.767 1.7526
* •** ■kk kk kk ** kk
Cane treat, x periods 3 0.460 214.090 484.57 2006.71 2470.03 1330.989 0.9584
kk k kk kk kk
Cane Cond. x periods 3 0.439 23.337 714.955 1224.66 1214.960 883.40 0.7700
Cane treat, x cane cond. i kk ** kk kk
x periods 3 0.569 52.829 2809.805 631.502 1227.445 964.517 3.6697
Parts of the cane •UJU kk kk kk kk ** *
stalk 2 224.519 1402.96 594.035 19882.37 125.166 122.820 0.1232
** kk kk kk ** kk
Periods x parts 6 1.578 6.935 65.246 664.216 126.579 66.348 0.2950
kk ** kk
Cane treatments x parts 2 0.578 0.3184 80.315 104.123 334.135 26.330 1.0320
Cane treat, x periods • * kk kk kk
x parts 6 0.865 12.986 29.909 247.446 409.944 14.039 0.3576
** ** kk kk kk **
Cand cond. x parts 2 8.888 103.847 146.181 9890.86 364.541 184.549 0.0877
Tab1e XXIV. Coat inued:
Mean Squares













Cane cond. x periods 







Cane cond. x cane treat, 







Cane cond. x cane treat, 













Error (c) 44 1.850 29.799 9.652 411.411 57.179 17.844 0.5620
Total 95
df+ = Degrees of freedom.
*Significant at 0.05 level of probability. 
**Significant at 0.01 level of probability.
Table XXVV ; Mean values for sucrose percent juice for the interaction between cane treatments, 
parts of the cane stalk, and sampling period, pver cane conditions.
Cane Parts of the Sampling Period (Days) Cane treatments x
Treatments cane stalk 2 7 15 21 parts interaction
Burned Bottom 16.97 15.93 16.24 16.33 16.37
II Middle 15.83 15.91 16.27 16.08 16.02
11 Top 11.38 11.93 12.08 11.99 11.84
Unburned Bottom 17.89 17.02 16.88 16.46 17.06
tt Middle 17.12 16.43 17.04 16.62 16.80
n Top 11.92 11.06 12.26 13.25 12.12
Bottom, x dates interaction 17.43 16.48 16.56 16.39 16.72*
Middleoc dates interaction 16.47 16.17 16.65 16.35 16.41*
Top x dates interaction 11.65 11.49 12.17 12.62 11.98*
L • S *0 • 5% 1%
Cane treatment x parts x sampling period interaction 0.76 1.03
Parts of the cane stalk x sampling period interaction 0.53 0.72
Cane treatment x parts of the cane stalk interaction N.S. N.S.
Parts of the cane stalk 0.27 0.36
*Mean values for sucrose percent juice for the different parts of the stalk.
138
139
Table XXVI'.. Mean values for sucrose percent juice for cane condition 
x cane treatment x parts of the cane stalk interaction, 
over all sampling periods.
Cane. Cane




condition Treatment . Bottom Middle Top cane treatment
Cut cane Burned 17.58 16.55 13.85 15.99
it Unburned 17.68 17.48 13.37 16.18
Cut cane x parts 17.63 17.01 13.61 16.08*
Standing cane Burned 15.16 15.49 9.84 13.50
it Unburned 16.45 16.12 10.87 14.48
Standing cane x parts 15.80 15.81 10.35 13.99*
L . S .D. 57. 17.
Cane condition x cane treatment x parts interaction 0.53 0.72
Cane condition x parts of the cane stalk interaction 0.38 0.51
Cand condition x cane treatment interaction N.S. N.S.
Cane conditions (cut or standing) 1.12 2.58
*Mean values for sucrose percent jiiice for cut and standing cane.
140
The unburned cane had higher sucrose percent juice than burned cane for
all parts of the stalk and all sampling periods.
The interaction between parts of the cane stalk and sampling 
periods showed that the differences in sucrose content between the 
top, middle and bottom parts of the stalk were not equal. The differ­
ences among the different parts of the cane stalk decreased with time 
of sampling.
A comparison among the bottom, middle and top parts showed that 
the bottom part was significantly higher in sucrose percent juice than 
the middle and top parts. The difference between the latter two parts 
was highly significant.
The three-factor interaction between cane conditions, cane treat­
ments, and parts of the cane stalk (Table XXVI), ; was highly signifi­
cant. These results revealed that the different parts of the cane 
stalk differed in their response to cane conditions (cut or standing 
cane), and cane treatments (burned or unburned cane). Burned cane 
had lower sucrose content for all parts of the stalk of either cut or 
standing cane, with the exception of the top part in case of cut cane.
On the other hand, cut cane was significantly higher in sucrose 
percent than standing cane with either burned or unburned canes.
The variations among the different parts of the cane stalk were 
greater in standing cane than in cut cane, in both burned and unburned 
cane.
The interaction between cane conditions and parts of the cane 
stalk showed that the differences between cut and standing canes In sucrose 
content were not the same for all parts of the cane stalk. The top
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part was significantly lower in sucrose content than the middle and 
bottom parts of cut or standing cane. The difference between the 
latter two parts was significant with cut cane and not significant 
with standing cane.
The interaction between cane conditions and cane treatments 
was not significant. The results of this interaction showed that cut 
cane wag consistently higher in sucrose percent :juice than standing 
cane for burned and unburned cane.
Purity
The differences in juice purity were highly significant among 
the different parts of the cane stalk and sampling periods, while the 
difference between cane treatments was significant. The analysis of 
variance revealed that the only interactions showing significant dif­
ferences in juice purity were: cane conditions x cane treatments,
cane treatments x periods, cane conditions x parts of the cane stalk, 
and cane conditions x cane treatments x parts of the cane stalk. The 
mean values for the above-mentioned factors and interactions are given 
in various sections of Table XXVXI.
The results in this table showed that burned cane was significantly 
lower in juice purity than unburned cane. The results also indicated 
that the differences in juice purity among the different parts of the 
cane stalk were significant, the top part being significantly lower. 
Purity figures tended to decrease with time except' that rise in purity 
was evident on the second week of the study, which might be related to 
the weather conditions.
Table XXVIIa. Mean values for juice purity for cane condition x cane treatment x sampling periods









Cut cane Burned 80.04 75.23 80.73 68.86 76.21
fl Unburned 86.35 84.28 85.65 86.46 85.68
Standing cane Burned 87.30 77.81 85.47 73.24 80.96
II Unburned 75.55 79.76 85.79 78.89 80.00
Burned x periods 83.67 76.52 83.10 71.05 78.58*
Unburned x periods 80.95 82.02 85.72 82.67 82.84*
Periods of post harvest mean 82.31 79.27 84.41 76.86
L.S.D. 5% 1%
Cane treatment:x. cane condition 3? periods N.S. N.S.
Cane condition x cane treatment interaction 4.30 9.93
Cane treatment x periods interaction 4.25 5.96
Periods 2.94 4.12
Cane treatment 2.35 7.05
*Mean purity values for burned and unburned cane. 142
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Table XXVXIb. Mean values for juice purity for cane condition x cane 
treatment x parts of the cane stalk, over sampling ; 
periods.
Cane Cane Parts of the' cane. Stalk!/.
Conditions Treatment Bottom Middle Top
Cut cane Burned 80.12 77.03 71.50
m Unburned 88.37 89.38 79.30
Cut cane x parts 84.24 83.20 75.40
Standing cane Burned 85.73 86.63 70.51
tt Unburned 85.71 83.24 71.03
Standing cane x parts 85.72 84.94 70.77
Parts of the cane stalks mean 84.98 84.07 73.08
L.S.D. 57. 17.
Cane treatment x cane condition x parts of the 
cane stalk interaction 2.69 3.62
Cane condition x parts of the cane stalk 
interaction 1.87 2.52
Parts of the cane stalk 1.34 1.81
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The threefefactor interaction between cane conditions, cane 
treatments and periods was not significant. The results showed that 
unburned cane was higher in juice purity than burned cane with cut or 
standing cane, with the exception of the first date for standing cane. 
The data for the interaction between cane treatments and cane condi­
tions indicated that while there was no difference between burned and 
unburned cane with standing cane, there was a significant difference 
between them with cut cane.
The interaction between cane treatments and periods showed the .. 
difference between burned and unburned cane in juice purity was not 
equal for all sampling periods.
The data, for the three-factor interaction between cane treat­
ments x cane conditions x parts of the cane stalk revealed that the 
different parts of the cane stalk did not respond similarly to cane 
treatments (burned or unburned) and cane conditions (cut or standing 
cane). Burned cane was significantly lower in juice purity than 
unburned cane for all parts of the cane stalk with cut cane, but 
with standing cane there was no significant difference in juice 
purity between burned and unburned cane for the bottom and top 
parts. The middle part of burned-standing cane stalk was signifi­
cantly higher in purity than that of unburned-standing cane. The 
results also showed that juice purify decreased from the bottom to 
the top for burned and unburned canes; standing or cut canes. The 
mean values for juice purity for the different parts of the cane stalk 
indicated that the top part was significantly lower in juice purity 
than the bottom and middle parts. The difference between the latter 
two parts was not significant.
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The interaction between cane conditions and parts of the cane 
stalk showed that the bottom and middle parts of the cane stalk had 
lower, but not significantly lower, purity in cut cane than that of 
standing cane. On the other hand, the top part of cut cane was signi­
ficantly higher in juice purity than the top part in standing cane.
Reducing and total sugars
The analysis of variance (Table XXIV) showed that the differences 
in the reducing and total sugar contents were highly significant among 
parts of the cane stalk, sampling periods, and between cane treatments. 
Also, the difference between cane conditions was significant for reduc­
ing sugar and highly significant for total sugar. The mean values for 
reducing and total sugar contents together with the L.S.D. for the 
above-mentioned factors are given in various sections of Table XXVIII.
The data in Table XXVIIIa showed clearly that burned cane was 
higher in reducing sugar content and lower in total sugar content than 
unburned cane. The difference between burned and unburned canes in 
reducing and total sugar contents was highly significant. The effect 
of burning on both reducing and total sugar contents is quite differ­
ent from that shown in the previous section which dealt with cut- 
stored cane only. The difference is mainly due to the fact that the 
behavior of standing cane is different from that of cut cane, as 
shown in the same table. Standing cane was significantly lower in 
reducing and total sugar contents than cut cane. These results will 
be discussed in more detail later with the different interactions 
between cane treatments and cane conditions.
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Table XXVIIIa. Mean values for reducing and total sugar contents in 
mgs per ml juice for cane conditions and cane treat­













Cut 88.46 360.10 Burned 86.11 332.61
Standing 79.17 320.19 Unburned 81.52 347.71
L.S.D. at 5% 4.7 9.04' 1.68 5.77
L.S.D. at 17. 23.55 20.84 3.87 13.30
Table XXVIXIb. Mean values for reducing and total 
mgs per ml juice for parts of the 
periods, cane conditions, and cane
sugar contents in 
cane stalk, over 
treatments,




L.S.D . at 57. 0.94 5.91
L.S.D. at 17. .1.26 7.95
Table XXVIIIc. Mean values for reducing and total sugar contents in
mgs per ml juice for periods over cane treatments, 
qane conditions, and parts of the cane stalk.
Sampling Period (Days) L . S . D •
Variable 2 7 15 ii 57. 17.
Reducing sugar 67.22 111.66 67.60 88.78 1.53 2.14
Total sugar 345.21 328.08 360.08 327.20 10.46 14.66
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A comparison among the different parts of the cane stalk 
(Table XXVIIIb) showed that there was a tendency for reducing sugar 
to be greatest in the top third, followed by the middle third, and the 
bottom third, respectively. The differences among these different 
parts of the stalks were highly significant. On the other hand, the 
tendency was for the total sugar content to be greatest in the bottom 
third, followed by the middle third, and the top third, respectively.
The difference in total sugar contents between the top part and either 
the middle or bottom parts was highly significant, but the difference 
between the latter two parts was not significant.
Findings in Table XXVIXIc showed that both reducing and total 
sugar contents were subject to great variation during the study 
period. The reducing sugar content was subject to more variation 
than the total sugar content. The results also indicated reverse 
relationship between reducing and total sugar content during the period 
of study; when reducing sugar increased, the total sugar content 
decreased, and the opposite was true during the sampling period. 
Generally, reducing sugar increased and total sugar decreased during 
the sampling period, except that there was a sudden increase in total 
sugar content on the second week of study. These variations in reduc­
ing and total sugar contents could be related to weather conditions 
during the period of study.
The analysis of variance (Table XXIV) for reducing sugar content 
showed that all possible interactions for these four factors; cane con­
ditions, cane treatments, parts of the cane stalk, and sampling periods 
were highly significant. The mean values for reducing sugar content for 
most of these interactions are given in Tables XXIXa and XXIXb.
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Table XXIXa revealed that the behavior of burned and unburned 
canes throughout the study period was not similar and the response to 
the cane conditions (cut or standing cane) was quite different.
Burned-standing cane had higher reducing sugar than unburned-standing 
cane. The difference between them was highly significant except on 
the second week when no difference between them was noted. On the 
Other hand, cut-burned cane was higher in reducing sugar contents 
than cut-unburned cane during the study period except that after 
seven days the unburned cane was significantly higher than burned 
cane.
The interaction between cane conditions and cane treatments 
showed that cut-burned cane was significantly lower in reducing 
sugar content than cut-unburned cane. On the contrary, standing- 
burned cane was significantly higher in reducing sugar than standing- 
unburned cane. The results also showed that the difference in 
reducing sugar content between cut and standing cane was highly 
significant with unburned cane, but was not significant with burned 
cane.
The interaction between cane conditions and sampling periods 
indicated that the r e d u c i n g  sugar content of cut cane was higher than 
that of standing cane except on the first date of study. This differ­
ence between cut and standing cane was highly significant for reducing 
sugar.
The data, for the interaction between parts of the cane stalk and 
periods showed significant increases in reducing sugar content from the 
bottom to the top parts in all periods except after 2 weeks when the 
middle was lowered. Also, there was significant increase in the
Table XXIXa. Mean -values for reducing sugar content in mgs per ml juice for some interaction bet­








Cane Conditions x 
cane treatments
Cut cane Burned 70.00 99.20 80.50 94.83 86.13
II Unburned 62.00 138.10 62.50 90.60 90.80
Cut cane x periods 6 6 . 0 0 123.65 71.50 92.71
Standing cane Burned 72.50 115.36 63.00 93.50 86.09
11 Unburned 64.40 84.00 64.40 76.20 72.25
Standing cane x periods 68.45 99.68 63.70 84.85
Burned x periods 7.1.25 107.28 71.75 94.16
Unburned x periods 63.20 116.05 63.45 83.40
Bottom x periods 63.82 105.60 69.07 84.22
Middle x periods 65.25 111.42 63.22 88.27
Top x periods 72.60 117.97 70.50 93.85
L.S.D. 5% 1%
Cane conditions X cane treatments x periods interaction 3.05 4.28
Cane conditions X periods interaction 2.18 3.05
Cane treatments X periods interaction 2.18 3.05
Parts of the cane stalk x periods interaction 1.91 2.58
Cane conditions X cane treatments interaction 1.12 1.54
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Table XXIXb. Mean values fqr reducing sugar content in mgs per ml juice 












Cut cane Burned 7?,80 85.50 93.10
ii Unburned 86.18 88.88 97.35
Cut cane x parts : 82.99 87.18 .95.23
Standing cane Burned 83.10 86.45 88.73
ti Unburned 73.65 67,35 75.65
Standing cane x parts 78.38 76.90 82.24
Burned x parts . • *. • • 81.45 85.98 90.91
Unburned x parts . ■ *' 79.91 78.11 86.55
L.S.D. 5% 1%
Cane conditions x cane treatments x parts . ■ « •
interaction 1.91 2.58
Cane conditions x parts interaction 1.36 1.84
Cane treatments x parts interaction 1.36 1.84
reducing sugar content during the study period. The variation in 
reducing sugar content among periods was greater than that among the 
different parts of the cane stalk.
Table JKIXb showed that the interaction between cane treatments, 
cane conditions and parts of the cane stalk for reducing sugar was 
highly significant. These results revealed that the bottom, middle, 
and top parts of the stalk did not respond similarly to cane treat­
ments and cane conditions. The reducing sugar content in cut-burned 
cane was significantly lower than that of cut-unburned cane for all 
parts of the cane stalk. On the contrary, the standing-burned cane 
was significantly higher in reducing sugar content than that of standing- 
unburned cane for all parts of the stalk. The differences in reducing 
sugar between burned and unburned cane were greater in standing cane 
than cut cane for all parts of the cane stalk.
The interaction between cane conditions and parts of the cane 
stalk indicated that the reducing sugar content in cut cane was higher 
than that of standing cane. This difference was highly significant 
for all parts of the cane stalk. Also, the data for cane treatments x 
parts of the cane stalk over cane conditions and periods showed that 
burned cane was significantly lower than unburned cane in reducing 
sugar for all parts of the cane stalk. The analysis of variance 
(Table XXIV) showed also that the following interactions were highly 
significant for reducing sugar; cane conditions x periods x parts of 
the cane stalk, cane treatments x periods x parts of the cane stalk, 
and the four-factor interaction between cane treatments, cane condi­
tions, periods, and parts of the cane stalk. These significant
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interactions revealed that the different parts of the cane stalk did not 
respond similarly to cane conditions or cane treatments throughout the 
study period.
The analysis of variance (Table XXIV) for total sugar content 
showed that the following interactions were highly significant; cane 
conditions x cane treatments, cane treatments x periods, parts of the 
cane stalk x periods, cane conditions x parts of the cane stalk, and 
cane conditions x cane treatments x parts of the cane stalk interaction. 
Also, the four-factor interaction and the interaction between cane 
conditions and periods were significant. The mean values for total 
sugar content for the above-mentioned factors, except for that of the 
four-factor interaction, are given in Tables XXIXc and XXIXd.
The data for the three-factor interaction between cane condi­
tions, cane treatments and sampling periods were not significant.
The data showed that unburned cane was higher in total sugar content 
than burned cane during the period of study except for the last two 
dates of study in cut cane, in which burned cane was higher in total 
sugar than unburned cane. The interaction between cane conditions 
and periods indicated that the differences in total sugar content 
between cut cane and standing cane were not the same for all periods.
The variations in total sugar content during the study period may be 
related to the weather conditions (Table X). The results in 
Table XXIXc also showed that the total sugar content in burned cane 
was lower than that in unburned cane except after two weeks, when 
there was an unexplained rise in the.total sugar content of burned cane. 
The difference in total sugar content between burned and unburned cane 
was only significant after two and twenty-one days.
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Table XXIXc. Mean values for total sugar contents in mgs per ml juice 
for some interactions between cane conditions, cane 
treatments, periods and parts of the cane stalk.
Cane Cane Sampling Period (Days)
Conditions Treatments 2 7 15 21
Cut cane Burned 351.08 351.06 383.16 352.93
II Unburned 363.73 357.73 368.20 352.73
Cut cane x periods 357.40 354.50 375.68 352.83
Standing cane Burned 299.78 296.08 341.00 285.63
II Unburned 366.26 307.26 347.96 317.53













Bottom x periods 















Cane conditions x cane treatments x periods
interaction N.S. N.S.
Parts of the stalk x periods interaction 11.71 15.76
Cane conditions x periods interaction 14.82 20.77
Cane treatments x periods interaction 14.82 20.77
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Table XXIXd. Mean values for total sugar content in mgs per ml juice 
for some interactions between cane conditions, cane 
treatments and parts of the cane stalk.
Cane .. Cane .
Parts of the 
. cane stalk i •
Cane conditions
'".:x ’•
Conditions Treatments Bottom Middle Top cane treatments
Cut cane Burned 362.85 360.06 355.92 359.61
n Unburned 368.91 365.29 347.60 360.60
Cut cane x parts 365.88 362.68 351.76
Standing cane Burned 339.47 329.35 248.05 305.62
ti Unburned 357.98 351.65 294.65 334.76
Standing cane x parts 348.73 340.50 271.35
L.S.D. 5% 1%
Cane conditions" x cane treatments x parts of the cane
stalk interaction 11.71 15.76
Cane conditions x parts of the cane stalk
interaction 8.25 11.10
Cane conditions x cane treatments interaction 8.17 18.86
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The results for the interaction between parts of the cane stalks 
and periods of sampling showed that the differences in total sugar 
content among the top, middle and bottom parts of the cane stalk during 
the periods were not the same. The difference between the latter two 
parts of the cane stalk was only significant after seven days. The 
results also showed gradual decreases in total sugar content in 
burned, unburned, cut, and standing cane during the study except after 
two weeks, when there was a sudden increase in total sugar content.
This increase could perhaps be related to the weather conditions 
(Table X).
The data, for total sugar content for the interaction between cane 
conditions, cane treatments, and parts of the cane stalk, revealed that 
the bottom, middle and top parts of the cane stalk did not respond 
similarly to cane treatments and cane conditions (Table XXIXfl). Cut 
cane results indicated that there was no difference in total sugar 
content between burned and unburned cane for all parts of the cane 
stalk except the top part, in which unburned cane was significantly 
lower in total sugar content than burned cane. The results with 
standing cane showed there was a highly significant difference in 
total sugar content between burned and unburned cane for all parts of 
the cane stalk. The results also indicated that unburned cane was 
higher in total sugar content than burned cane, cut or standing, for 
all parts of the cane stalk except the top part in cut cane.
The interaction between cane conditions and cane treatments
showed that the difference in total sugar content between burned and 
unburned cane was not significant with cut cane, but it was highly 
significant in standing cane. Unburned cane was superior.
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The cane conditions x parts of the cane stalk interaction showed 
that cut cane was higher in total sugar content than standing cane in 
all three parts but the difference between them was not consistent.
The results in this table showed gradual decrease in the total sugar 
content from the bottom to the top with the decrease being more pro­
nounced in standing cane. The top part was significantly inferior in 
total sugar content to the middle and bottom parts of the cane stalk 
for cut and standing cane, while no difference between the latter two 
parts was noted.
Acid and neutral invertases with their ratio:
The analysis of variance (Table XXIV) showed that the differences 
among the different parts of the stalk, periods, and between cane treat­
ments were highly significant for both acid and neutral invertases.
The difference in neutral invertase activity between cane conditions 
was also significant. The analysis of variance for Acid/Neutral inver­
tase activity ratio showed highly significant difference among periods 
and significant difference among parts of the cane stalk as well as 
between cane treatments. The mean values for the above-mentioned 
factors, together with their L.S.D. values, are given in the various 
sections of Table XXX,
The data presented in Table XXXa. indicated that standing cane
was higher than cut cane in acid invertase activity, neutral invertase
activity, and A/N ratio, but the' only significant difference was that
of neutral invertase activity. On the other hand, the reduction in the
activity of both acid and neutral invertase activities in burned cane
was highly significant, also burned cane was significantly lower in A/N 
ratio than unburned cane.
Table XXXa. Mean values for acid and neutral invertase activity* and the ratio between them for
cane conditions and cane treatments.
• Cahe:.<Condatdbns L.S .D. Cane TreatnE nts ; L.S .D.
Variable Cut Standing 57. 17. Burned Unburned 57. 17.
Acid invertase 34.22 36.09 N.S. N.S. 28.35 41.96 4.86 11.22
Neutral invertase 21.33 26.23 1.27 6.36 19.60 27.95 2.45 5.66
A/N ratio 1.47 1.48
T
N.S. N.S. 1.35 1.60 0.24 0.56
*Expressed in ̂ ngs glucose produced by hydrolysis in 4 hours by 0.1 ml dialyzed juice.
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Table XXXb. Mean values for acid and neutral invertase activity* and 
the ratio between them for parts of the cane stalk.
Parts of the cane stalk L.S.D.
Variable Bottom Middle Top 5% 1%
Acid invertase 34.70 33.45 37.32 2,24 3.01
Neutral invdrtase 22.04 23.39 25.90 1.54 2.07
A/N ratio 1.50 1.52 1.40 0.09 0.12
*Expressed in /xgs glucose produced by hydrolysis in 4 hours by 0.1 
ml dialyzed juice.
Table XXXc. Mean values for acid and neutral invertase activity* and 
the ratio between them for periods of sampling.
Variable
Sampling Period (Days) L.S.D.
2 7 15 21 5% 1%
Acid invertase 43.81 35.22 37.89 23.70 3'. 92.'. 4.50
Neutral invertase 26.06 23.66 27.93 17.45 1.84 2.58
A/N ratio 1.82 1.51 1.40 1.17 0.14 0.20
*Expressed in ̂ ags glucose produced by hydrolysis in 4 hours by 0.1 
ml dialyzed juice.
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Results in Table XXXb' showed that the top part was significantly 
higher in both acid and neutral invertase activities than the middle 
and bottom parts. The A/N ratio of the top part was significantly 
lower than that of the bottom and middle parts. The differences 
between the middle and bottom parts in acid invertase activity, 
neutral invertase activity, and A/N ratio were not significant.
The results in Table XXXc indicated that there was a highly signi­
ficant deterioration in acid invertase activity, neutral invertase 
activity and the A/N ratio with time. The analysis of variance showed 
that all possible interactions between the four factors studied were 
highly significant for acid invertase activity except the interaction 
between cane conditions and cane treatments. The mean values for the 
following interactions: cane conditions x cane treatments x periods,
cane conditions x periods and cane treatments x periods, are given in 
Table XXXIa. The results for cane conditions x periods interaction, 
over burned and unburned canes indicated that cut cane was higher in 
acid invertase activity than standing cane in the first two dates 
and the opposite was true for the last two periods; cut cane was 
lower in acid invertase activity than standing cane. The differences 
between cut and standing cane were highly significant for acid inver­
tase activity during the study except on the first date.
The three-level interaction between cane conditions, cane treat­
ments, and periods for acid invertase activity (Table XXXIa) revealed 
that the behavior of burned and unburned canes throughout the study 
was not similar while the response to cane conditions (cut or standing 
cane) was quite different. The acid invertase activity of burned cane
Table XXXIa. Mean values for acid invertase activity* for cane conditions x cane treatments x








Cane conditions x 
cane treatments
Cut cane Burned 37.83 28.33 36.33 0 0 . 0 0 25.63
f l Unburned 52.83 57.83 29.67 31.00 42.83
Cut cane x periods • 45.33 43.08 33.00 15.50
Standing cane Burned 44.17 22.67 48.42 8.83 31.08
I f Unburned 40.17 32.08 37.17 55.00 41.10
Standing cane x periods 42.17 27.38 42.79 31.92
Burned x periods 41.12 25.50 42.37 4.41
Unburned x periods 46.50 44.95 33.41 43.00
L.S.EI. 57a l7o
Cane conditions X cane treatments x periods interaction 7.63 10.69
Cane conditions X periods interaction 5.45 7.64
Cane treatments X periods interaction 5.45 7.64
Cane conditions K cane treatments interaction N.S. N.S.
*Expressed in /igs glucose produced by hydrolysis in 4 hours by 0.1 ml dialyzed juice.
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was generally lower than that of unburned cut or standing cane except at 
15 days. Burned cane was also subject to more variation in the activity 
of acid invertase than unburned cane.
The data, for the interaction between cane conditions, cane 
treatments, and parts of the cane stalk indicated that the different 
parts did not respond similarly to cane treatments and cane conditions 
(Table XXXIb). The acid invertase activity in cut-burned cane decreased 
from the bottom to the top, while it increased from the bottom to the 
top in cut-unburned cane as well as in burned or unburned-standing cane. 
The differences between burned and unburned canes for all parts of the 
stalk were highly significant with cut and standing cane. The results 
also showed that there were no observed differences in acid invertase 
activity between the middle and bottom parts of standing cane (burned 
or unburned) or in cut-unburned cane; but this difference was highly 
significant in cut-burned cane. The top part was significantly differ­
ent from the middle and bottom parts of the stalk in acid invertase 
activity in all cases..
The interaction between cane conditions and parts of the stalk 
showed that the differences in acid invertase activity among the dif­
ferent parts of the stalk in cut cane were not significant, but they 
were significant in standing cane, since the top part was signifi­
cantly higher in acid invertase activity than either the middle or 
bottom parts. The disappearance of significant differences in cut 
cane was misleading, because in unburned cane there was an increase 
toward the top and this was reversed by burning, so the burned and 
unburned canes cancel each other out making means for each part equal.
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Table XXXJb..' Mean values for acid invertase activity* for cane condi­
tions x cane treatments x parts of the cane stalk inter­











Cut cane Burned 32.50 25.63 18.75
ii Unburned 39.13 43.13 46.25
Cut cane x parts 35.81 34.38 32.50
Standing cane Burned 28.31 29.94 35.00
ii Unburned 38.88 35.13 49.31
Standing cane x parts 33.59 32.53 42.16
Burned x parts 30.41 27.78 26.88
Unburned x parts 39.00 39.13 47.78
L . S .D. 57. 17.
Cane conditions x cane treatments x parts
interaction 4.48 6.03
Cane conditions x parts interaction 3.26 4.38
Cane treatments x parts interaction 3.26 4.38
^Expressed in /igs glucose produced by hydrolysis in 4 hours by 0.1
ml dialyzed juice.
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Table XXXIc. Mean values for acid invertase activity* for cane con­
ditions x parts of the cane stalk x periods of sampling 
interaction, over cane treatments.
Cane
Conditions






Cut cane Bottom 54.75 43.25 35.25 10.00
I f Middle 47.00 42.00 35.25 13.25
I I Top 34.25 44.00 28.50 23.25
Standing cane Bottom 36.25 23.88 41.25 33.00
t i Middle 45.75 20.50 33.12 30.75
i i Top 44.87 37.57 54.00 32.00
Bottom x periods 















Cane conditions x parts x periods interaction 6.31 8.49
Parts of the stalk x periods interaction 4.48 6.03
*Expressed in /igs glucose produced by hydrolysis in 4 hours by Oi.1 
ml dialyzed juice.
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The data, for the interaction between cane treatments and parts of 
the stalk indicated that the acid invertase activity in unburned cane 
increased from the bottom toward the top, but this was reversed by 
burning and there was an increase in the activity toward the bottom 
part of the cane stalk. The results also indicated that burned cane 
as an average of cut and standing cane was significantly lower in acid 
invertase activity than unburned cane. While the difference in acid 
invertase activity between the middle and bottom parts was not signi­
ficant for burned and unburned cane, the top part of the stalk was 
significantly higher than the middle and bottom parts in acid invertase 
activity in unburned cane.
The data for the three-level interaction (Table XXXIc) indicated 
that the different parts of the cane stalk did not respond similarly 
for cane conditions with time. Deterioration was more pronounced in !: . 
the bottom followed by middle and top parts, respectively. Cut cane 
was subject to continuous deterioration in acid invertase activity 
with time. Standing cane was subject to more fluctuation in inver­
tase activity during the same period, however, the deterioration was 
not as drastic. Generally the top part of the standing cane was higher 
in acid invertase activity than the middle and bottom parts, but in 
cut cane the bottom parts were the highest in acid invertase activity. 
The interaction between cane conditions and parts of the stalk showed 
that there was an increase in the acid invertase activity toward the 
top for standing cane, but cut cane showed a decrease in the activity 
toward the top. The difference between the middle and bottom parts was 
not significant for either cut or standing cane. The behavior of the
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different parts of the stalk with respect to acid invertase activity 
was not the same during the periods of sampling where the rate of 
deterioration in the activity of acid invertase differed among the 
parts of the stalk.
Results in Table XXXIIa showed the mean values for neutral 
invertase activity for some interactions resulting from different 
combinations between these three factors; cane conditions, cane treat­
ments and -periods of sampling. The three-level interaction showed 
that the neutral invertase activity in cut and standing canes was not 
similar and it responded differently to burning and time of sampling. 
While there was a continuous increase in neutral invertase activity 
of unburned-standing cane, there was a continuous decrease in the 
activity of unburned-cut cane. The activity of neutral invertase 
in burned cane was subject to fluctuations during the first two weeks, 
especially in standing cane. The activity was extremely low in burned 
cane on the third week of study; it was undetectable in cut-burned cane.
The interaction between cane conditions and cane treatments 
showed that burned cane had lower activity of neutral invertase than 
unburned cut and standing canes. Cut cane also had lowef activities 
than standing cane whether burned or unburned. The interaction 
between cane treatments and periods of^sampling indicated that neutral 
invertase activity decreased or increased with time in burned and 
unburned canes respectively, except on the second week of sampling.
On that date there was a sudden increase in acid invertase activity 
of burned cane, followed by a great decrease on the third week. The 
unburned cane showed no significant changes in acid invertase activity
Table XXXIIa. Mean values for neutral invertase activity* for cane conditions x cane treatments
x sampling periods interaction, over all parts of the cane stalk.
Cane





Cane conditions x 
cane treatments
Cut cane Burned . 15.33 25.33 31.00 00.00 17.92
" Unburned 33.00 30.33 21.83 13.83 24.75
Cut cane x ,periods 24.17 27.83 26.42 6.91
Standing cane Burned 34.58 14.17 30.58 5.83 21.29
" Unburned 21.33 24.83 28.33 50.17 31.17
Standing cane x periods 27.96 19.50 29.46 28.00
Burned x periods 24.95 19.75 30.79 2.91
Unburned x periods 27.16 27.58 25.08 32.0
L . S .D ■ 57, 17,
Cane conditions X cane treatments x periods interaction 3.70 5.19
Cane conditions X periods interaction 2.62 3.67
Cane treatments X periods interaction 2.62 3.67
Cane conditions X cane treatments interaction N.S. N.S.
*Expressed in ̂ gs glucose produced by hydrolysis in 4 hours by 0.1 ml dialyzed juice.
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Table XXXIIb. Mean values for neutral invertase activity* for cane conditions x parts of the
cane stalk x periods interaction, over cane treatments.
Conditions
Parts of the 
'..cane staik
Sampling Period ^Days) 
2 7 15 21
Cane conditions 
x parts
Cut cane Bottom 26.75 26.75 21.00 7.25 20.44
tl Middle 28.25 30.75 26.75 5.50 22.81
11 Top 17.50 26.00 31.50 8.00 20.75
Standing cane Bottom 25.75 18.25 25.75 25.88 23.66
1! Middle 23.75 14.25 25.13 32.75 23.97
11 Top 35.38 26.00 37.50 25.38 31.06
Bottom x periods 25.75 22.50 23.37 16.56
Middle x periods 26.00 22.50 25.93 19.12
Top x periods 26.43 26.00 34.50 16.68
L.S.D. 5% 1%
Cane conditions x parts periods interaction 4.40 5.89
Parts.of the stalk x periods interaction 3.06 4.11
Cane conditions x parts interaction 2.16 2.90
*Expressed in jigs glucose produced by hydrolysis in 4 hours by 0.1 ml dialyzed juice.
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during the first two weeks. But on the third week there was a signi­
ficant increase in the activity of acid invertase.
The mean values for neutral invertase activity are given in
Table XXXIIb for the following interactions: cane conditions x parts
of the cane stalk x periods, cane conditions x parts of the cane stalk x
periods. The three-level interaction showed that the bottom, middle and
top parts of the cane stalk are quite different in their response to
cutting and time of sampling. Generally, standing cane showed an
increase in the activity of the neutral invertase from the bottom
toward the top. Cut cane showed a contrary trend; there was an increase
in the activity toward the bottom part of the stalk. The variations in
the activity of neutral invertase in cut cane were greater than those of
standing cane during the period of study. The data for the interaction
between cane conditions and parts of the stalk, over cane treatments
(burned and unburned) are misleading because cut or standing cane
responded differently to burning as shown in the previous table.
Standing cane showed higher activity of neutral invertase than cut
cane. The results for parts of the stalk x periods interaction over
cane treatments and cane conditions were difficult to interpret because
the activities of neutral invertase were quite different for burned and
unburned canes, as well as for cut and standing canes, as shown in 
Table XXXIIa.
The analysis of variance (Table XXIV) showed that all possible 
interactions between cane treatments, cane conditions, periods and parts 
of the cane stalk for A/N ratio were significant except for the inter­
action between cane conditions and parts of the cane stalk. The mean 
values for all possible interactions between cane conditions, cane
Table XXXIIIa. Mean values for acid/neutral invertase activity ratio for cane conditions x cane








Cane conditions x 
cane treatments
Cut cane Burned 2.37 1.12 1.21 00.00 1.18
11 Unburned 1.67 1.96 1.41 2.04 . 1.Z7
Cut cane x periods 2.02 1.54 1.31 1.02
Standing cane Burned 1.33 1.63 1.61 1.55 1.53
fl Unburned 1.92 1.32 1.36 1.12 1.43
Standing cane x periods 1.62 1.48 1.48 1.33
Burned x periods 1.85 1.37 1.41 0.77
Unburned x periods 1.80 1.64 1.38 1.57
L.S.D. 5% 1%
Cane conditions X cane treatments x periods interaction 0.29 0.41
Cane conditions X periods interaction 0.20 0.28
Cane treatments X periods interaction 0.20 0.28
Cane conditions cane treatments interaction 0.33 0.76
Table XXXIIIb. Mean values for acid/neutral invertase activity ratio for cane Conditions x
parts of the cane stalk x periods interaction, over cane treatments.
Cane conditions








Cut cane Bottom 2.30 1.54 1.66 0.69 1.55
II Middle 1.92 1.34 1.36 1.20 1.46
II Top 1.85 1.74 0.91 1.16 1.41
Standing cane Bottom 1.39 1.37 1.62 1.45 1.46
II Middle 2.15 1.56 1.40 1.20 1.58
II Top 1.32 1.49 1.41 1.34 1.39
Bottom x periods 1.85 1.45 1.64 1.07
Middle x periods 2.04 1.45 1.38 1.20
Top x periods 1.59 1.62 1.16 1.25
L.S.D.
Cane conditions x_ parts x periods interaction 
Parts of the stalk x periods interaction 







treatments and period of sampling are given in Table XXXIIIa. The 
three-factor interaction indicated that the influence of burning on 
A/N ratio for cut or standing cane was different and the response to 
the period of sajnpling was not similar. Burned cane showed a great 
deterioration in the A/N ratio for cut cane where this deterioration 
was highly significant during the last two weeks of the study. On 
the other hand, burning increased the A/N ratio of standing cane.
This increase was highly significant after seven days and there were 
no significant changes during the last two weeks of study. The behavior 
of unburned cane with respect to the A/N ratio was opposite to that of 
burned cane. Unburned-cut cane showed a significant increase . in the 
A/N ratio with time except that on the second week there was a great 
drop in A/N ratio which could be related to freezing weather condi­
tions (Table Unburned-standing cane showed an opposite trend;
there was a great deterioration in the A/N ratio with time. This 
deterioration was highly significant after seven days, but the differ­
ence in deterioration during the last two weeks of the study was not 
significant.
The interaction between cane conditions and periods indicated 
that both cut and standing canes as an average of burned and unburned 
cane, showed significant deterioration with time. The deterioration 
in cut cane was faster and greater than that of standing cane. Burned 
and unburned canes as an average of cut and standing canes showed 
similar trends for A/N ratio deterioration with time. Burned cane
*Weather data for Baton Rouge, November 18-December 10, 1966.
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Table XXXIIIc. Mean values for acid/neutral invertase activity ratio 
for cane conditions x cane treatments x parts of the 







'tbs' fchne stalk 
Middle Top
Cut cane Burned 1.51 1.16 0.86
it Unburned 1.58 1.76 1.96
Cut cane x parts 1.55 1.46 1.41
Standing cane Burned 1.63 1.60 1.36
i i Unburned 1.30. 1.56 1.43
Standing cane x parts 1.46 1.58 1.39
Burned x parts 1.57 1.38 1.11
Unburned x parts 1.44 1.66 1.70
L .S .D. 5% 1%
Cane conditions x cane treatments x parts
interaction 0.17 0.23
Cane conditions x parts interaction 0.12 0.15
Cane treatments x parts interaction 0.12 0.15
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showed faster and greater deterioration than unburned cane. The 
interaction between cane conditions and cane treatments showed that 
the difference in A/N ratio between burned and unburned canes was 
significant in cut cane, but was not significant with standing cane.
Table XXXIIIb showed the mean values for A/N ratio for the inter­
action between cane conditions, parts of the cane stalk, and periods 
of sampling. The data of this interaction indicated that the differ­
ent parts of the stalk did not respond similarly for cut and standing 
canes with time. The A/N ratio in cut cane as an average of both 
burned and unburned canes tended to decrease with time for all parts of 
the stalk. The rate of deterioration was greater in the bottom part 
than the other two parts of the stalk. Standing cane showed quite 
different results; while the top part of the stalk showed no changes 
in A/N ratio with time, the middle part showed significant decrease 
with time. The A/N ratio in the bottom part showed a significant 
increase in the third period. The data for the interaction between 
cane conditions and parts of the cane stalk indicated that the differ­
ences in A/N ratio among the bottom, middle and top parts were not 
significant for cut and standing canes.
The interaction between parts of the cane stalk and period of 
sampling indicated that the A/N ratio decreased with time for all 
parts of the cane stalk but at different rates. The variation in A/N 
ratio among the periods of sampling was greater than that among the 
bottom, middle and top parts of the stalk.
The mean values for A/N ratio for the interactions between these 
three; factors; cane conditions, cane treatments and parts of the stalk, 
are given in Table XXXIIIc. The three-factor interaction showed that
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the different parts of the stalk did not respond similarly for cane 
treatments and cane conditions. Cut cane was subject to more variation 
in A/N ratio than standing cane, and burned cane was subject to more 
variation than unburned cane. The A/N ratio decreased from the bottom 
to the top in burned cane, but unburned cane showed a decrease in the 
opposite direction from the top to the bottom parts of the stalk for 
cut and standing cane. The interaction between cane treatments and 
parts of the cane stalk followed the same pattern as the above three- 
factor interaction. The data for the interaction between cane condi­
tions and parts of the stalk was misleading and difficult to interpret, 
because it was an average of burned and unburned canes which showed a 
reversal relationship as previously stated.
Sugar-invertase relationships:
Table XXXIV showed some relationships between the quantities of 
the different sugar components and the activities of both acid and 
neutral invertases in the bottom, middle and top parts of C.P. 48-103 
cane stalks harvested by different methods. The results in this table 
indicated that these relationships differed from burned to unburned 
canes as well as from cut to standing canes.
The results indicated that the differences among the different 
parts of the stalk in sucrose content, purity, reducing sugar, total 
sugar, and acid invertase activity were highly significant. No dif­
ference in neutral invertase activity was observed.
The unburned cane data (cut or standing) showed a direct rela­
tionship between the activity of acid invertase and the reducing sugar 
contents in the different parts of the stalk. As the acid invertase
Table XXXIV. Comparisons between the sugar contents and invertase activities for the bottom, middle and


















Cut cane Burned Bottom 17.58 80.12 79.80 362.85 32.50 16.75 1.51
If ii Middle 16.55 77.03 85.50 360.06 25.63 18.75 1.16
11 fl Top 13.85 71.50 93.10 355.92 18.75 18.25 0.86
Cut cane Unburned Bottom 17.68 88.37 86.18 368.91 39.13 24.12 1.58
it it Middle 17.48 89.38 88.88 365.29 43.13 26.87 1.76
if it Top 13.37 79.30 97.35 347.60 46.25 23.25 1.96
Standing cane Burned Bottom 15.16 85.73 83.10 339.47 28.31 17.56 1.63
11 it Middle 15.49 86’.'63 86.45 329.35 29.94 19.06 1.60
11 ii Top 9.84 70.51 88.73 248.05 35.00 27.25 1.36
Standing cane Unburned Bottom 16.45 85.71 73.65 357.98 38.88 29.75 1.46
ff it Middle 16.12 83.24 67.35 351.65 35.13 28.87 1.58
11 it Top 10.87 71.03 75.65 294.65 49.31 34.87 1.39
L.S.D. at 5% 0.53 2.69 1.91 11.71 4.48 N.S.*** 0.17
*Expressed in mgs per ml juice.
**Expressed in jigs glucose produced by hydrolysis in 4 hours by 0.1 ml dialyzed juice.
***Not significant.
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activity increased from the bottom to the top, the reducing sugar 
content increased in the same direction, and the converse was true.
On the other hand, there was an inverse relationship between the 
activity of acid invertase and both sucrose and total sugar contents 
in unburned cane; as the activity increased, the sucrose and total 
sugar contents decreased. In other words, the acid invertase activity 
in unburned cane increased from the bottom, fully mature tissue (low 
in reducing sugar but high in sucrose and total sugars) to the top, 
partially mature tissue (high in reducing sugar but low in sucrose and 
total sugars). The results for unburned-cut cane showed that there was 
a direct relationship between the acid invertase activity and the 
' Acid/Neutral invertase activity ratio, as the acid invertase activity 
increased the A/N ratio increased in the same direction. As a result 
of this direct relationship between the acid invertase activity and 
the A/N ratio, the previous relationships between acid invertase activity 
and the.different sugar components could be drawn on the basis 
of A/N ratio instead of acid invertase activity. Unburned-standing 
cane showed an inverse relationship between acid invertase activity 
and A/N ratio, since the difference in A/N ratio between the bottom 
and middle parts of standing cane was not significant. As the A/N 
ratio increased from the top to the bottom, the reducing sugar content 
decreased in the same direction, but both sucrose and total sugar 
contents increased from the top to the bottom. This reverse rela­
tionship between the acid invertase activity and A/N ratio in stand­
ing cane was due to the great increase in neutral invertase activity 
from the bottom to the top.
The relationships between the different sugar components and 
both acid and neutral invertase activities in burned cane were quite 
different from those of unburned cane. Burning affects the contents 
of different sugar components as well as the activity of both inver- 
tases, but its effect on invertase activity is markedly greater than 
on sugar contents. Burning did not change the trend of the different 
sugar components from that of unburned cane, but it changed the trend 
of both invertases and their ratio from that of unburned cane. This 
change in the trend of acid and neutral invertase activities took 
place only in burned-cut cane. On the other hand, the reduction in 
the activity of acid invertase as a result of burning was markedly 
greater than that of neutral invertase with cut cane, but this was not 
with standing cane. As a result of this effect, the A/N ratio 
decreased from the bottom to the top parts in burned cane (cut or 
standing). This decrease of A/N ratio from the bottom to the top 
in cut cane was due to the greater effect of burning in the top part 
(partially mature tissue) than in the bottom part (ifully mature tissue).
Burned cane data showed different relationships between the 
quantities of the different sugar components and invertase activities 
for cut and standing cane. Cut-burned cane showed relationships 
opposite to the previous relationships shown for cut-unburned cane 
due to the influence of burning on invertase activities. As either 
acid invertase activity or A/N ratio increased from the top to the 
bottom part of the stalk, both sucrose and total sugar contents 
increased in the same direction, but reducing sugar content decreased.
On the other hand, standing-burned cane showed relationships very 
similar to those relationships of standing-unburned cane. As the acid
invertase activity increased from the bottom (fully mature tissue) to 
the top (partially mature tissue), reducing sugar content increased, 
but both sucrose and total sugar contents decreased in the same direc­
tion. Standing-burned cane showed an inverse relationship between 
acid invertase activity and the A/N ratio, similar to that previously 
discussed with standing-unburned cane.
The relationships between the quantities of the different sugar 
components and the activities of both acid and neutral invertases in 
standing cane were the same for burned and unburned canes. As either 
the acid invertase activity increased or the A/N ratio decreased, the 
reducing sugar content increased, but both sucrose and total sugar con­
tents decreased. In other words, burning did not affect the trend of 
these relationships with standing cane, as it did with cut cane, as 
previously discussed. Generally, standing cane had higher activities 
of both invertases and lower sucrose content than cut cane with burned 
and unburned canes.
DISCUSSION
The results obtained in the present study with respect to maturity 
indicated that the rise in sucrose was far greater in the top portion 
than in the middle and bottom portions of the stalk. In a period of 
nine weeks the increase of sucrose as an average of all varieties was 
about 71, 18, and 9 percent in the top, middle and bottom portions of 
the stalk, respectively (Table lie). This indicated that the general 
trend in the matter of faster accumulation of sucrose in the top por­
tion of the cane stalk was the same as reported by Das (17), who 
emphasized that the green leaf part was the one capable of the greatest 
increase in sucrose. He also reported that the point of maximum con­
centration of sucrose changed from the bottom to the top as the cane 
became older. In the present experiments, however, there was a con­
siderable gradient in sucrose content from the top to the middle to the 
bottom part. However, the differences in sucrose content among the 
different varieties, especially between C.P. 36-105 and C.P. 48-103, 
decreased as the cane matured. Also, the differences in sucrose percent 
among the different parts of the stalk decreased as the cane matured, 
but the cane did not reach maturity as understood under tropical con­
ditions. The region of maximum concentration of sucrose never moved 
up from the bottom as under conditions in Hawaii (9) or in Java (21). 
This considerable gradient in sucrose content with other varieties was 
reported earlier under Louisiana conditions by Lauritzen (44) and 
Singh (57).
The results for total sugar content and for juice purity fol­
lowed the same trend as those for sucrose content in different varieties
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as well as in different parts of the cane stalk. There was an increase 
in these three variables; sucrose, total sugar, and juice purity from 
the less mature internodes to the more mature internodes. A similar 
relationship has been reported by Levert, et £l (46) who found a 
pronounced correlation between the brix, polarization, and purity 
values for each stalk tested joint by joint. On the contrary, reduce 
ing sugar content revealed an inverse relationship to the other sugar 
components. Reducing sugar increased from the fully mature internodes 
to the partially matured ones. These trends have long been assumed by 
sugarcane workers. They were confirmed under the conditions of these 
experiments in order that they might be correlated with other research 
herein reported.
The main indication of the present study with regard to invertase 
activities detected under both acidic and neutral conditions (36, 37), 
did reveal the presence of both acid and neutral invertases in cane 
juice expressed from fully mature internodes as well as from partially 
mature internodes. Similar conclusions were reached by Rizk and 
Normand (52) with other varieties. Alexander (4), also detected both 
acid and neutral invertase activities in mature and in immature tissue 
of 10-month-old cane. On the contrary, Hatch, ejt £l (36, 37), reported 
that acid invertase was present in immature tissue and absent in 
mature tissue which instead contains neutral invertase. Later, Hawker 
and Hatch (38) reported the presence of an acid invertase which was 
firmly attached to the cell wall in mature storage tissue in addition 
to the neutral invertase in the cytoplasm. These authors (36, 37, 38, 
54) related the rate of immature internode elongation and both total
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and reducing sugar content in immature tissue to the acid invertase 
activity when adequate water was supplied to the plants. They also 
correlated the total sugar content of mature storage tissue to the 
neutral invertase activity when the independent variable was either 
tissue maturity or temperature. On the other hand, they stated that 
changes in invertase activity and sugar content over a period would 
not necessarily show a close relationship (37, 54).
The present study showed clearly some relationships between the 
quantities of the different sugar components and the activities of 
both acid and neutral invertases in mature and immature internodes.
The results reported herein demonstrated that overall invertase 
activity increased from the fully mature internodes with high sugar 
content (bottom), to the partially mature internodes with low sugar 
content (top). The earlier work by Rizk and Normand in Louisiana
s
(52) and Alexander (7), who evaluated the sucrose-enzyme relation­
ships among twelve Puerto Rican sugarcane varieties, resulted in 
similar findings.
The differences in neutral invertase activity among the differ­
ent varieties in this study did hot change significantly, while there 
were significant differences in acid invertase activity and the 
quantities of the different sugar components. It seems that the 
acid invertase activity in mature and immature internodes has a 
stronger influence on this sugar-invertase relationship than the 
neutral invertase activity. The results did reveal a close direct 
relationship between acid invertase activity and the quantities of 
the different sugar components; as the acid invertase activity 
increased (from the fully mature internodes to the partially mature
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internodes), the reducing sugar content increased, but both sucrose and 
total sugar contents decreased. This relationship was constant among 
the different portions of the cane stalk as well as among the different 
varieties.
There was also another relationship between the two invertases; 
both acid and neutral invertase activities increased from the bottom 
(fully mature internodes) to the top (partially mature internodes).
This relationship tended to indicate that the activity of either of the 
invertases depends on the activity level of the other invertase. If i. 
this is true, it might be preferable to correlate the quantities of 
the different sugar components with the ratio between the activities 
of the two invertases. The results indicated that acid invertase/neutral 
invertase activity ratio increased in the same direction as acid inver­
tase activity. As a result of this direct correlation the previous 
relationship between acid invertase activity and the quantities of 
the different sugar components can be drawn on the bais of A/N ratio 
instead of acid invertase activity.
Hawker and Hatch (38) showed a direct relationship between cell 
wall acid invertase content and suSrose hydrolysis using tissue slices. 
They have shown also, that sucrose hydrolysis is a prerequisite for 
sucrose storage in mature tissue, as shown in immature tissue by 
Sacher, et al̂  (54). However the invertases involved in sucrose 
hydrolysis by the two tissues differ in properties and location within 
the cell. These authors indicated that both acid and neutral inver­
tases in different tissue exerted a regulatory function over movement 
and utilization of sucrose.
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The findings by these authors (38, 54) in addition to the results 
of the present study, afforded an explanation for the distribution of t 
the different sugar components in the different parts of the cane stalk, 
as well as in the different varieties. As the invertase activity 
increased, sucrose hydrolysis and sugar utilization increased; as a 
result reducing sugar content increased, but sucrose and total sugar 
contents decreased. Kerr (41) postulated that the reducing sugar 
factor is undoubtedly the most useful individual value in maturity 
determination (this could be explained on the same basis); as cane 
matured, invertase activity decreased and as a result reducing sugar 
content decreased. The results of the present study showed that the 
reducing sugar content was not a good index for determination of 
maturity because of its marked fluctuation with changing environ­
mental factors.
The finding that invertase activity decreased from the top 
(partially mature internodes) to the bottom (fully mature internodes), 
agreed with Hartt's reports (33, 34) that whenever sucrose was actively 
formed and stored, the activity of invertase is great, whereas when 
the process of storage was practically completed, invertase decreased 
in activity.
The results reported here indicated that the acid invertase 
activity was subject to more variation than the neutral invertase 
activity. This was true among varieties, parts of the cane stalk, and 
dates of cutting. These results can be explained by Hawker and Hatch's 
(38) finding that neutral invertase is located in the cytoplasm and 
its activity would be independent of the medium pH, while that of the
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cell wall acid invertase could increase by more than 20-fold as the pH 
is changed from 7.0 to 4.0. On the other hand, Hatch and Glasziou 
(36) reported that acid invertase activity increased with increasing 
temperature provided the plant had adequate water, while neutral 
invertase activity decreased with increasing temperature regardless 
of the water supplied to the plants.
For further discussion of the results, the weather data presented 
in Table X pertaining to each date during the period of study is 
considered. The data given in Table XXXV showed that all the variables 
were subject to fluctuation during the study period. This variation 
could be due to difference in maturity (plant age) or due to the 
changes in weather conditions.
Generally, both acid and neutral invertase activities tended to 
increase with time except for the drop in the activity of both inver- 
tases on November 3 and the drop in acid invertase activity on 
November 25 and December 8. The first drop of November 3 could be 
due to the effect of a severe freeze (minimum temperature 28°F) and 
the extreme cold weather during the first four days of November. The 
activity of acid invertase was reduced more than that of neutral inver­
tase. The drop in acid invertase activity on November 25 and 
December 8, could be due to the dry weather conditions prevailing 
at that time. On the other hand this drop in acid invertase activity 
during the last three dates could be due to differences in plant age. 
Hatch and Glasziou (36) reported that when inadequate water was sup­
plied to the plants, the acid invertase activity remained unchanged 
at all temperatures. On the other hand, Lauritzen (45) showed that
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sucrose inversion occurred more readily at 45°F than at a somewhat ' 
higher temperature of 65°F; if true this would explain the drop in 
acid invertase activity on December 8.
The results also indicated that the rate of increase in acid 
invertase activity in partially mature cane was greater than that of 
neutral invertase during the first four dates, with the exception of 
the drop on November 3 which was discussed earlier. During the last 
three dates in more mature cane the neutral invertase activity 
increased faster than the acid invertase. This difference in the 
activity between the two invertases was reflected in the A/N ratio.
The A/N ratio increased during the first four dates and decreased 
during the last three dates.
In an effort to correlate invertase activity with specific 
variety characteristics, the results in Figure III, showed a direct 
relationship between sucrose content and the A/N ratio in three dif­
ferent varieties at different stages of growth. Both sucrose and the 
A/N ratio increased with plant age, with the exception of that drop 
on November 3 which was correlated previously to the severe freeze 
on that day. When the cane plants reached their highest sucrose 
content during the third week of November, the A/N ratio changed 
its direction and decreased as the cane grows older. Data such as 
those presented in Tables Ila and Vila as well as in Figure III, 
showed clearly that the A/N ratio could be used as an indicator in 
determining the degree of ripeness or maturity (highest sucrose con­
tent) of cane as well as the optimum time of harvest to assure the 
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Figure III. The sucrose-A/N ratio relationship in three different 






















The results in Table XXXV revealed that the different sugar com­
ponents as well as the activity of the two invertases did not respond 
similarly to the different weather conditions during the period of 
study. As a result, the previous close relationships between inver­
tase activities and the quantities of the different sugar components 
can not be seen here. This may be due to the difference in response 
to many factors involved in the study, such as varieties, maturity 
(plant age), temperature, precipitation, relative humidity and other 
factors. Hatch and co-workers (37, 54) stated that changes in inver­
tase activities and sugar contents over a period would not necessarily 
show a close relationship. Therefore it is probable that the ultimate 
identification of these relationships would depend upon experiments in 
which control of environmental factors could be accomplished.
In the present study on the effects of burning and storage on 
cane deterioration, the interaction between cane treatments (burned 
and unburned) and periods of storage was highly significant for all 
the variables considered. This indicated that burned and unburned 
canes did not behave similarly during the storage period. The result 
of juice extraction showed that burning reduced the juice volume sig­
nificantly but did not affect juice weight. Dymond (26), Verret (65), 
and Waddell (69) reported more loss in cane weight for burned cane 
than unburned cane during storage. Dodds and Fowlie (23, 24, 25) 
reported an opposite finding, but the differences between their burned 
and unburned cane were not significant. In the present study the loss 
in weight of stored cane was not determined as was done in most of the 
studies carried out on the problem by other workers. Instead the
Table XXXV. Mean values for changes in purity, sucrose, reducing sugar, total sugar, acid
invertase, neutral invertase and A/N ratio during the period October 6-December 8, 
as an average of three varieties and three parts of cane stalk exposed to 
freezing temperature on November 3 and December 1, 1966, at Baton Rouge.
Date of Cutting L. S.D.
Variable 10/6 10/20 11/23 11/17 11/25 12/1 12/8 5% 1%
Juice purity 62.13 73.35 76.75 74.35 74.19 80.82 73.15 2.53 3.36
Sucrose % juice 10.58 10.79 12.24 12.73 12.55 13.00 12.22 0.57 0.67
Reducing sugar content* 61.20 52.42 56.06 59.46 87.57 65.86 83.03 1.79 2.38
Total sugar content* 247.11 231.2 264.9 333.4 316.5 329.5 279.4 37.4 49.6
Acid invertase- 
activities**
21.88 48.72 23.66 43.33 29.27 50.61 43.27 3.31 4.39
Neutral invertase- activities** 14.27 26.83 16.27 22.63 20.27 36.55 47.94 4.68 6.22
A/N ratio 1.51 2.15 1.46 1.95 1.50 1.42 0.90 0.24 0.32
^Expressed in mgs per ml juice.
**Expressed in ̂ igs glucose produced by hydrolysis in 4 hours by 0.1 ml dialyzed juice.
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determination of percent juice extraction at different periods of
I
storage was considered to be a better criterion. The juice extrac­
tion figures obtained by operating the mill at a uniform pressure 
were expected to reflect the moisture content of the tissue. The 
data on juice extraction indicated differences among the varieties.
C.P. 42-10 yielded significantly higher juice extraction (volume and 
weight) than the other two varieties, in agreement with Lauritzen*s 
(42) who reported differences in loss of weight among the varieties.
The interactions between varieties and either cane treatments or 
periods of storage for juice volume was not significant. This indi­
cated that all varieties responded similarly to burning and storage.
The results also showed that the bottom part of the stalk was signi­
ficantly lower than the middle and top parts in both juice volume 
and juice weight.
The data for the interaction between cane .•treatments and periods 
of storage for juice volume showed that while there was no difference 
in juice extraction between burned and unburned canes during the first 
week, burned cane was significantly lower in juice extraction than 
unburned cane on the second and third weeks of storage. This could 
be due to the relatively low humidity at the end of the storage 
period.
The data on juice weight indicated that while there was no dif­
ference between cane treatments and among periods of storage, their 
interaction was highly significant. The differences between burned 
and unburned canes in the matter of juice weight were not constant 
during storage period. The earlier reports by Lauritzen (43) and 
Balch, Broeg and Lauritzen (9), and Dodds and Fowlie (23, 24, 25)
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showed no constant differences between burned and unburned canes. This 
lack of a constant difference could be due to the changes in weather 
conditions, especially in humidity, which played a greater part in 
weight loss than did temperature according to Lauritzen, et: al (9,
44).
The results pertaining to sucrose, purity, reducing and total 
sugar content as affected by the factors under study were not con­
sistent during the storage period, but generally they were constant 
among parts of the cane stalk as well as among varieties. A comparison 
among varieties showed that the differences in sucrose, purity, reduc­
ing and total sugar content were highly significant. The variety 
C.P. 48-103 was highest in sucrose, purity and total sugar content, 
followed by C.P. 36-105 and C.P. 42-10, respectively. On the con­
trary, C.P. 42-10 was the highest in reducing sugar content followed 
by C.P. 36-105 and C.P. 48-103, respectively.
Burned cane showed an increase in total sugar content but an 
increase in sucrose was not noted. On the other hand, burned cane 
showed a significant drop in purity and reducing sugar content. The 
drop in purity was almost at the same rate for both canes during the 
first week, but burned cane showed a greater drop on the third week 
of study for all varieties. This drop could be due to the warm and 
humid weather plus growth of the fungus of the genus Pyronema, which 
was commonly associated with burned cane surfaces on that date.
So, generally, burned cane showed better keeping qualities than 
unburned cane for a period of at least eight days. Dymond (26) and 
Dodds and Fowlie (23, 24, 25) found that burned cane showed higher
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sucrose than unburned cane for a period of about ten days. The studies 
by different authors (23, 24, 25, 26)~af. changes in purity seem to 
agree that the deterioration of burned cane is generally slower in the 
initial period of storage compared to the unburned cane..
Since varieties x either cane treatments or periods of storage 
interactions were significant, this indicated that varieties differed 
in their response to bijrning and storage. While burned cane showed 
higher sucrose than unburned cane in C.P. 36-105 and higher total sugar 
content in C.P. 42-10, there were no other changes. On the other hand, 
burning decreased the reducing sugar content in C.P. 48-103 and 
C.P. 36-105 and increased it in C.P. 42-10. Also, burned cane for 
all varieties showed drops in purity over all periods of storage.
Singh (57) reported marked deterioration in burned canes compared to 
unburned cane when both were stored under warm and high humidity con­
ditions. These varietal differences have been reported by Lauritzen 
(45), Hall (32), Cross and Belile (16), Haldane (31) and Singh (57). 
Dymond (26) demonstrated that keeping qualities were dependent upon 
cane ripeness, fire intensity, disease and climatic condition.
The results showed highly significant differences in purity 
among parts of the stalk and in the contents of the different sugar 
components. The bottom part was the highest in sucrose, purity and 
total sugar content followed by the middle and top parts, respectively. 
On the contrary, the top was the highest in reducing sugar content, 
followed by the middle and bottom parts. The interaction between 
cane treatments and parts of the stalk was highly significant, 
which indicated that the different parts varied greatly in their 
response to burning. While the bottom and middle parts showed no
192
differences between burned and unburned cane in sucrose and total sugar 
content, the top part showed higher sucrose and total sugar content 
with burning. On the other hand, burned cane showed a drop in purity 
which was greater in the bottom and middle parts than in the top 
part. Similar results were reported by Waddell (69). The inter­
action between parts of the stalk and periods of storage showed that 
the drop in purity was faster and greater in the top part than the 
other two parts of the stalk during the storage period. On the other 
hand, the interaction for sucrose, reducing sugar and total sugar 
contents showed that the differences between the different parts were 
not equal and did not follow a consistent trend throughout the storage 
period. Generally there was an increase in reducing sugar and a drop 
in purity for all parts, where the drop in the top part was the 
greatest. These variations in purity can be correlated to the 
observed changes in either sucrose or reducing sugar content
The interaction between varieties and periods, of storage for 
purity showed that the differences between varieties were not equal 
during the storage period. The drop in purity was greater in 
C.P. 48-103 than the other two varieties. The drop in purity was 
markedly greater for all varieties on the third week of study than in 
the first two weeks. The data for this interaction for the different 
sugar components did reveal that the differences among varieties did 
not follow a constant trend during the study period. These varietal 
differences may be explained by Dymond's (26) finding that the higher 
the original sucrose content of a cane, the better were its keeping 
qualities.
The effect of burning and storage on invertase activities was 
highly significant for varieties as well as for parts of the cane 
stalk. Generally, burning reduced the activities of both acid and 
neutral invertases at different rates in all varieties as well as for 
all parts of the cane stalk. Burning reduced the activity of acid 
invertase more than that of the neutral invertase. As a result of 
this effect the A/N ratio in burned cane was lower than that of 
unburned-cane. Since acid invertase is located in the cell wall and 
the neutral invertase in the cytoplasm (36, 37, 54), cell wall acid 
invertase would be subject to more heat and more denaturation than the 
neutral invertase. The interaction between cane treatments and parts 
of the stalk showed that the acid invertase activity increased from 
the bottom to the top in unburned cane, but burning reversed this 
direction and there was an increase from the top to the bottom.
This reversed relationship indicated that the effect of burning on 
acid invertase activity was greater in the top part than in the middle 
and bottom parts. The activity of neutral invertase in burned or 
unburned cane was not subject to variation among parts of the cane 
stalk. As a result the A/N ratio was closely correlated with acid 
invertase activity, increasing from the bottom to the top in unburned 
cane and increasing in the opposite direction (from the top to the 
bottom) in burned cane.
The observation of increases in invertase activities from the 
bottom to the top or from high-sucrose varieties to low-sucrose varie­
ties agreed with the earlier reports by Rizk and Normand (52), 
Alexander (2, 5, 7) and Browne and Blouin (15). The effect of burning 
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Figure IV Effect of burning on acid invertase activity of three different varieties at different 
dates during the storage period.
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postulation that "The difference between normally cut cane and that cut 
after burning is a fundamental one." He futther stated that, "The 
effect of an enzyme poison illustrates the above." The interaction 
between cane treatments and varieties showed generally similar results 
to the previous interaction between cane treatments and parts of the 
stalk. Both acid and neutral invertase activities and their ratio for 
unburned cane were highest in C.P. 48-103, followed by C.P. 36-105 
and C.P. 42-10, respectively. The results of these two interactions 
did reveal that invertase activity in unburned cane increased from the 
high-sucrose internodes (parts or varieties) to the low-sucrose inter­
nodes. On the other hand, the effect of burning on invertase activities 
of low-sucrose internodes was greater than that pf high-sucrose inter­
nodes. The three-factor interactions between cane treatments, periods 
of storage and either parts of the stalk or varieties for acid inver­
tase activity showed the same result. This is shown in Figure IV for 
varieties and Figure V for parts of the stalk.
The variety C.P. 42-10 when not burned had higher acid invertase 
activity than the other two varieties (Figure IV), but was strongly 
affected by burning and its acid invertase activity fell below the 
other two varieties. This effect could be related to the fact that 
C.P. 42-10 actually showed a rise in total sugar content as a result 
of burning, while the other two varieties did not. As may be seen in 
Figure IV, there was an increase in the activity of acid invertase 
during the first three days of storage of unburned cane.
These three-factor interactions showed generally the same 
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Figure V. Effect of burning on acid invertase activity in the top, middle and bottom parts of 
the stalk, at different dates during the storage period.
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results shown in Figure IV indicate a great drop in acid invertase 
activity at the end of two weeks' storage of unburned cane for all 
varieties, while burned C.P. 48-103 and C.P. 36-105 showed an 
increase in activity. This could be due to the difference in response 
to freezing and severe cold weather during taKat week of the storage 
period. The results indicated that this was also true for neutral 
invertase activity.
It may be seen in Figure V that the top part, which is normally 
higher in acid invertase activity than the middle and bottom parts, is 
strongly affected by burning and its acid invertase activity fell below 
the other two parts of the stalk. This was no doubt related to the 
fact that the top part actually showed a rise in both sucrose and 
total sugar content as a result of burning, while the other two 
parts did not. This rise in both sucrose and total sugar content 
as a result of burning in the top part of the stalk, as well as the 
rise in total sugar content in C.P. 42-10 and not in the other two 
varieties, was apparently due to the effect of burning on invertase 
activity and not to dehydration as reported earlier by many workers 
(43, 44, 45). The results of Tables Xlla and Xlld for juice volume 
interactions between cane treatments x varieties and between cane 
treatments x parts of the stalk showed that the previous differences 
in sucrose and total sugar contents were not due to dehydration, 
since all varieties and all parts of the stalk respectively responded 
similarly in that respect to burning. On the other hand, these last 
two interactions for acid invertase activity (Tables XXb and XXc) 
showed that burning more strongly reduced the activity of acid 
invertase in the top part than of the other two parts of the stalks.
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The same was true among varieties; where the acid invertase activity 
of C.P. 42-10 was more strongly affected by burning than the other 
two varieties. This suggested that by decreasing invertase activity, 
the sucrose inversion decreased and sucrose concentration was 
obviously increased.
From Figure V there was an indication that the top and middle
parts of unburned cane showed a rise in the activity of the acid
invertase during the first three days of storage. The top part in 
the case of burned cane showed an increase in activity but its activity 
was lower still than that of the other two parts. On the other hand, 
at the end of the second week of storage all parts showed a great drop
in acid invertase activity in unburned cane, while the bottom and
middle parts in burned cane showed an increase in the acid invertase 
activity. This difference in response could be due to freezing on 
that day and the severe cold weather during that week of storage.
Figures IV and V indicated also that both neutral invertase activity 
and A/N ratio showed similar results to those for acid invertase 
activity.
Increases of the invertase activities in cut cane during the 
first few days of storage was previously reported by Cross and Belile 
(16). This can be explained by Barnes' (11) finding that cane con­
tinues to ripen during the first 24 to 48 hours of storage after it 
has been harvested.
The data presented herein showed that the interaction between 
varieties and periods of storage was highly significant for both acid 
and neutral invertase activities as well as for their ratio. This
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indicated that the differences among varieties were not equal throughout 
the storage period and revealed that the varieties differed in their 
response to storage in respect to both acid and neutral invertase 
activities. This varietal difference with respect to invertase may 
explain reports by many investigators (13, 31, 32, 44, 45, 51, 57) 
of varietal difference with respect to cane deterioration. The results 
also indicated that the differences between the different parts of the 
stalk in acid invertase activity and the A/N ratio were not the same 
for all varieties. Varieties C.P. 48-103 and C.P. 36-105 showed no 
differences among the bottom, middle, and top parts of the stalk, 
but C.P. 42-10 showed that the top part was significantly higher in 
acid invertase activity and in the A/N ratio than the middle and 
bottom parts.
Similar relationships to those discussed earlier between inver­
tase activities and the quantities of different sugar components in 
unburned-standing cane could be drawn here for unburned-cut cane; as 
either acid invertase activity or A/N ratio increased, reducing sugar 
content increased, but sucrose and total sugar content decreased.
These relationships were constant among parts of the stalk as well 
as among varieties. These relationships afforded an explanation 
of the distribution of the different sugar components among parts of 
the cane stalk as well as among varieties.
Further this offered an explanation of why unburned-cut cane 
had higher reducing sugar content than burned-cut cane stored under 
the same environment. Burning reverses these relationships, as 
either acid invertase activity or A/N ratio increased, reducing sugar
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content and total sugar content increased. The effect of burning on 
invertase activities in the present study may offer an explanation 
of the observations of Balch, £t al (9) that burned cane usually has 
deterioration characteristics opposite to those of unburned cane.
Also, the present study explained his observation that the patterns 
of deterioration in mill cane following the removal of trash by fire 
are quite similar to those following freezing injury. They postu­
lated the invasion of cane in both cases by microorganisms to be the 
cause, but the effect on invertase activity also seemed a likely 
explanation.
In the present study, the results obtained from comparison of 
burned and unburned, standing or cut canes indicated that the quanti­
ties of the different sugar components, as well as the invertase 
activities, differed greatly between burned and unburned canes as 
well as between cut and standing canes. The results obtained for 
cut-burned or unburned canes showed generally the same results as 
those discussed before with regard to the effect of burning and 
storage on cane deterioration. Also, the results for unburned cane, 
either cut or standing, were discussed earlier in this report. This 
part of the discussion will be based on two types of comparisons:
1) The effect of burning on either cut or standing canes, 2) the 
effect of burning on standing cane.
1. The effect of burning on either cut or standing cane with 
respect to either sugar contents or invertase activities showed com­
pletely different results. Cut-burned cane was significantly higher 
in sucrose and total sugar contents than standing-burned cane, for
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all parts of the stalk as well as for all sampling periods, except 
that the difference in sucrose content was not significant for 
sampling periods, Waddell (69) and Young (72, 72) reported that 
the percentage of commercial cane sugar fell in cane burned'and left 
standing, while there was an apparent increase in the cane burned and 
cut immediately. On the other hand, Verret (65) found very little 
difference in sucrose for a period of ten days between burned cane 
cut at once and that allowed to stand.
Young (73) related the fall in percent commercial cane sugar
(C.C.S.) in the standing cane to a dilution effect through the con­
tinued uptake of water by burned cane left standing in the field, and 
the increase in C.C.S. in burned-cut cane as a result of increase in 
concentration accompanying the loss of water. However, he concluded 
a net loss of sugar in burned-cut cane, since the loss in weight was 
6 percent whereas the gain in percentage C.C.S. was only 3 percent. 
Sartoris (56) found that cane burned standing showed less loss in 
sucrose than that burned after cutting. He attributed this to the 
higher temperature that may result in a heap as compared to standing 
cane.
Purity comparisons.during the period of study showed that cut- 
burned cane had lower purity than standing-burned cane, but this drop
was not significant. Verret (65) noticed that juices of burned cane,
whether cut or standing, dropped in purity at the same rate. On the 
other hand, purity comparisons among parts of the stalk indicated that 
the bottom and middle parts of cut-burned cane had significantly lower 
purity than that of standing-burned cane. Turner (61) reported that
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the older the cane, the greater the percent loss in weight and the 
greater the loss in purity with time after cutting. Later on, he 
demonstrated that age was not a factor in the deterioration of 
variety Co. 213 cut and left under field conditions from one to 
fifteen days (62).
The reducing sugar content for cut-burned cane and standing 
burned cane was the same as an average of all sampling periods, but it 
was subject to fluctuation among the sampling periods. These fluctua­
tions in reducing sugar content could be due to the differences in 
response of both canes to the changes in weather conditions. On the 
other hand, the bottom and top parts of cut-burned cane were signi­
ficantly lower and higher, respectively, in reducing sugar than the 
bottom and top parts of standing-burned cane, this could be due to 
the differences in the fire intensity along the cane stalk.
The results pertaining to both acid and neutral invertase acti­
vities and their ratio as affected by burning in cut and standing 
canes, showed that cut-burned cane was significantly lower in acid 
invertase activity than standing-burned cane. This was true for all 
periods except that after seven days where standing-burned cane was 
lower in its acid invertase activity than cut-burned cane. This 
drop in the activity of acid invertase on the second sampling period 
could be due to the dry weather conditions prevailing at that time. 
Meanwhile, cut-burned cane showed no activity at the end of the third 
week, while standing-burned cane still showed a considerable activity.
The neutral invertase activity of standing-burned cane was sig­
nificantly higher than that of cut-burned cane on the first period
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and the opposite was true on the second period of the study. The drop 
in neutral invertase activity of standing-burned cane on the second 
period could be due to the dry weather conditions mentioned earlier.
The results showed that the neutral invertase activity of cut- 
burned cane increased with time during die first two weeks, but there 
was no activity at all at the end of the third week of the study.
This increase in the activity after burning seemed to indicate a 
reactivation or recovery of the enzyme with time after burning.
Generally burning reduced the activity of both invertases in 
cut cane more than in standing cane. This could be attributed to the 
higher temperature that resulted from burning the cut cane in a heap 
compared to standing cane. The A/N ratio in case of cut-burned cane 
decreased with time, while it increased with time in standing-burned 
cane. ^This could be due to the reactivation of the acid invertase 
activity in the case of standing-burned cane. Since burning more 
strongly reduced both acid and neutral invertase activities in cut 
cane than in standing cane, this may offer an explanation for the 
rise of sucrose content in cut-burned cane. On the other hand, this 
could be due to a dilution effect through the continued uptake of 
water by burned cane left standing in the field as reported by 
Young (73).
The Interaction between cane conditions, cane treatments and 
parts of the stalk showed that while both acid invertase activity and 
A/N ratio decreased from the bottom to the top in cut-burned cane, 
the opposite was true for standing-burned cane, except that the A/N 
ratio for the top part was significantly lower than the other two
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parts. This drop was due to the increase in neutral invertase activity 
to a higher rate in the top part compared to the other two parts. 
Generally the A/N ratio in standing-burned cane was higher than that 
of cut-burned cane for all parts of the stalk.
The three-factor interaction between cane conditions, parts of 
the stalk and periods for both invertase activities and their ratio 
showed that the different parts of either cut or standing cane stalks 
did not respond similarly throughout the period of study. The top 
parts of cut-burned cane showed a slower drop in the activity of both 
invertases and their ratio than the other two parts of the stalk. 
Standing-burned cane showed an opposite trend, the drop in the activity 
of both invertases and their ratio was generally greater in the top 
part than the other two parts.
2. The effect of burning on standing cane showed quite differ­
ent results from those of cut cane as discussed before; also they 
differed from those of standing-unburned cane in many respects.
Burned-standing cane had significantly lower sucrose and total sugar 
contents than unburned-standing cane for all parts of the stalk. On 
the other hand, this reduction in sucrose and total sugar content was 
not significant throughout the sampling periods. This reduction in 
both sucrose and total sugar content could be due in part and possibly 
entirely to the effect of burning on the enzymatic systems of the 
stalk which are responsible for sucrose hydrolysis and sucrose 
synthesis as well as to the destruction of most of the photosynthetic 
mechanism. On the other hand, the significant rise of reducing sugar 
content in burned-standing cane compared to normal-standing cane
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(unburned) for all parts of the stalk and sampling periods suggests 
that the drop in sucrose content of burned-standing cane may be the 
result of an inversion process. This inversion of sucrose as dis­
cussed before was not due to loss of moisture as reported by many 
workers (43, 44, 45). If this were true the sucrose inversion in . 
burned-cut cane should have been much higher than that of standing- 
burned cane. The present study indicated that the sucrose content 
of burned-cut cane was higher than that of standing-burned cane. On 
the other hand, the cane conditions x cane treatments interaction 
(Table XXIXa) showed no difference at all in the reducing sugar con­
tent between burned-standing cane and burned-cut cane. These results 
were contrary to the expectation based on their explanation.
The purity studies showed no difference between standing-burned 
cane and normal-standing cane (unburned) for all sampling periods as 
well as parts of the stalk. The middle part of standing-burned cane 
stalk was higher in purity than that of the normal cane. This 
could be due to an error in obtaining representative and uniform 
samples of cane and cane juices when sectioning the stalk into three 
parts.
The results pertaining to both acid and neutral invertase acti­
vities and their ratio in standing cane as affected by burning were 
not consistent during the period of study, but generally they were 
constant among parts of the stalk. Both acid and neutral invertase 
activities increased from the bottom to the top in both burned and 
unburned-standing canes, but the increases of the neutral invertase 
was not significant. These results differ from those of cut-burned 
cane in which invertase activities increased from the top to the
bottom. The difference in invertase activities between cut and standing 
cane in their response to burning could be due to differences in fire 
intensity as reported by Sartoris (56). On the other hand, these differ­
ences could be due to reactivation or acceleration of the invertase 
activity.
Concerning the effect of burning on standing cane, the above results 
were subject to greater fluctuations in burned than unburned cane. These 
fluctuations could be due to the difference in response of both burned 
and unburned cane to the changes in weather conditions. The results indi­
cate that there was a large drop in the invertase activities of standing- 
burned cane on the second and fourth periods. These drops in the activity 
might be correlated to the dry weather conditions and freezing, conditions 
in the second and fourth period, respectively. On the other hand, the 
acid invertase activity in burned-standing cane was higher than that of 
normal cane in the third period, also the neutral invertase activity of 
burned cane was higher than that of normal cane in the first period.
The interaction between cane conditions, cane treatments and parts of 
the stalk over all periods indicated that the bottom, middle and top 
parts were lower in the acid invertase activity in burned cane than 
unburned cane.
These results did not agree with all the previous results that 
as acid invertase activity increased reducing sugar increased and 
sucrose decreased. This deviation from the previous relationship 
between invertase activities and the quantities of the different sugar 
components could be due to physical or chemical changes in burned cane.
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Dymond (26) reported that burned cane was physically damaged by 
the heat of the fire with the result that some of its life processes 
were either destroyed or definitely impaired. He also stated that the 
damage to the various parts of the stalk is not uniform due to the 
varying intensity of the fire from spot to spot.
Balch, et £l (9) studied the degree of heating to which the cane 
stalks were subject in burning of the trash in the heap-row. They 
found that the maximum temperature underneath the rind was 56°C while 
the stalk surfaces were more strongly heated since their wax coating, 
which melt at about 78°C, had melted in many places.
Sartoris (56) found that burning cut cane in a heap-row resulted 
in higher temperatues than in standing cane, so the maximum temperature 
underneath the rind of standing-burned cane might be lower than that 
reported by Balch, ejt al. (9) for burned cane in heap-rows. On the 
other hand, Pandey and Farooqui (49) indicated that the rise in tempera­
ture had activated invertase activity, however inactivation started 
after 50°C. If this was true, it may offer an explanation for the rise 
in reducing sugar content as well as for the low sucrose content of 
burned-standing cane as a result of activating or accelerating the 
invertase activity of the stalk, this owing to the fact that inver­
tase was destroyed at a temperature of 70°C (26, 36, 37).
The A/N ratio of standing-normal cane decreased with time as 
discussed before under maturity, but in the case of standing-burned 
cane it increased after seven days and stayed constant during the rest 
of the experiment. The A/N ratio for standing-burned cane was higher 
than that of normal cane (standing-unburned) for all parts of the
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stalk except the top part in which there was no difference, and for all 
periods except the first period where the opposite was true due to the 
effect of burning on acid invertase activity.
This high A/N ratio of standing-burned cane indicated that the 
activation of acid invertase was greater than that of neutral inver­
tase. This could be due to the new growth after burning and may offer 
an explanation for the higher reducing sugar in standing-burned cane 
than the normal cane.
In spite of all the precautions normally taken to obtain repre­
sentative and uniform samples of cane and cane juices and to analyze 
these juices accurately, abrupt deviations from a definite trend fre­
quently occur. The greatest source of error may be in sampling the 
cane. An error of this type was the deviation of the A/N ratio in the 
top part of the stalk in standing cane. The A/N ratio in standing 
cane (Table XXXIIIc) should have increased from the bottom to the top 
as previously discussed with maturity.
The invertases of cane may be considered both beneficial and 
detrimental. Hatch and co-workers (36, 37, 54) have assigned truly 
positive roles to the invertases involved in sucrose movement and 
accumulation, and in internode elongation. On the other hand, the 
present study showed a close relationship between sucrose inversion 
and invertase activity. As the activity increased reducing sugar, con­
tent increased and obviously sucrose decreased. In this respect, 
however, this hydrolytic reaction of invertase would be a detrimental 
one. A specific example is the often unavoidable delay between 
harvesting and grinding under Louisiana conditions. The present study
attempts to explain why delay in milling causes important losses in cane 
weight, sucrose content, and cane juice quality, as has been reported 
by previous workers. The physiological effects of various harvest pro­
cedures, i.e. cutting and burning, have also been investigated and 
practical use of the findings might be possible in the future handling 
of cane under special circumstances.
SUMMARY
Three experiments were conducted through the 1966 season in order 
to investigate the possibility of finding relationships between the 
quantities of the different sugar components and invertase activities 
in the different parts of the stalks of different varieties at differ­
ent ages. These three experiments were designed as the following:
1. In the first experiment consideration was given to the influence
of maturity (plant age), varietiy of cane and certain other 
factors on both sugar contents and invertase activities. Samples 
of cane varieties C.P. 36-105, C.P. 42-10, and C.P. 48-103 were 
taken from the same field between September 22 and December 8,
1966. Sucrose, purity, reducing sugar, total sugar, acid and 
neutral invertase activities (i.e. the invertase activities at 
pH=5 and at pH =7) and the ratio between acid and neutral inver­
tase activities (A/N ratio) were determined and ;statistically
analyzed as a (3 x 8 x 3) factorial arrangement of treatments in
completely randomized design for the three factors, namely varie­
ties, plant age, and parts of the stalks.
2. In the second experiment consideration was given to the deteriora­
tion of cane after cutting, mainly to the effect of burning and 
storage on both the quantities of the different sugar components 
and the invettase activities. The canes of the same three varie­
ties were hand-cut on November 18, 1966 and kept for three weeks. 
All the previous variables plus juice volume and juice weight were 
determined periodically for all parts of the stalk after one, three,
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eight, fifteen, and twenty-one days of cutting. The results were 
analyzed as a (3 x 2 x 3 x 5) factorial arrangement with complete 
randomization of all treatment combinations.
The third experiment was designed as split-plot arrangement with 
the object of obtaining information concerning the comparative 
effects of four harvest methods on the different sugar components 
as well as invertase activities of C.P. 48-103 cane.
The study of maturity in the three varieties indicated that the 
differences in sucrose, purity, reducing sugar content, total sugar 
content and acid invertase activity were highly significant among 
varieties, parts of the stalk and date of cutting (plant age). 
Further, there were highly significant differences in neutral 
invertase activity and A/N ratio among parts of the stalk as well 
as among dates.
As the cane progressed in maturity (plant age) there was a faster 
accumulation of sucrose in the top part compared to the middle or 
bottom parts. In a period of nine weeks the increase of sucrose 
as an average of all varieties was about 71, 18 and 9 percent in 
the top, middle and bottom portions of the stalk, respectively.
As the sugarcane matured the differences in sucrose content between 
the parts of the stalk decreased.
There was a tendency for sucrose to be uniform in the stalk with 
advance in season, the top part continued to show markedly lower 
sucrose, while the maximum sucrose continued to be in the bottom 
part of the stalk and it never moved up as under tropical condi­
tions. The interaction between varieties and parts of the stalk
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indicated that the behavior of either sucrose or total sugar content 
distributions in the parts of the stalk were the same for all three 
varieties.
The variety x date interaction showed differences among the varie­
ties in their response at different dates for all'variables tested 
except the total sugar content. Variety C.P. 42-10 was significantly 
lower in sucrose, purity and total sugar content than the other two 
varieties. On the other hand it was significantly higher in reduc­
ing sugar content, acid and neutral invertase activities and the 
A/N ratio.
The results showed that reducing sugar content and acid invertase 
activity were subject to more variation than the total sugar con­
tent and neutral invertase activity, respectively, throughout the 
period of study for varieties as well as for parts of the stalk.
The variation among the different portions of the stalk for variables 
studied was greater and more pronounced than that variation among 
varieties.
The results of the studies of invertases showed that:
a) The activity of both acid and neutral invertases was detected 
in cane juices expressed from mature internodes as well as from 
immature internodes.
b) The invertase activity increased from the fully mature inter­
nodes (low reducing sugar and high sucrose) to the partially mature 
internodes (high reducing sugar and low sucrose). The increase of 
acid invertase activity from the bottom to the top is considerably 
larger than that of the neutral invertase.
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c) The A/N ratio for all varieties as well as all parts of the stalk 
increased with plant age until the middle of November (when the cane 
reached the highest sucrose content) and then decreased until the end 
of the season.
d) There was evidence that the A/N ratio could be used for determin­
ing the degree of ripeness or maturity of cane and the optimum time 
of harvest to assure the highest possible yield of sugar.
10. The results showed some relationships between the quantities of the 
different sugar components and invertase activities.
a) There was a direct relationship between acid invertase activity 
and the reducing sugar content; as the acid invertase activity 
increased (from the bottom to the top) the reducing sugar content 
increased, and the opposite is also true.
b) There was an inverse relationship between acid invertase activity 
and both sucrose and total sugar contents; as acid invertase activity 
increased sucrose and total sugar content decreased.
c) The above relationships (a and b) can be drawn on the basis of 
the A/N ratio or total invertase activity instead of acid invertase 
activity; as A/N ratio increased reducing sugar increased, but both 
sucrose and total sugar content decreased.
d) These relationships were constant among the different parts of 
the stalk as well as among the different .varieties.
11. The results revealed that the quantities of the different sugar com­
ponents as well as the1 activities of the two invertases did not 
respond similarly to different weather conditions during the period 
of study. As a result, changes in invertase activities and sugar 
contents did not show the close relationships reported earlier.
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12. Several effects of burning and storage on the quality of cane were
shown.
I. Effect of burning on cane quality:
a) Burning reduced the activities of both acid and neutral 
invertases and the reduction in the activity of acid invertase 
is greater than that of the neutral invertase for varieties as 
well as for all parts of the stalk. As a result of this effect 
the A/N ratio in burned cane is lower than that of unburned 
cane.
b) The above effect of burning was greater in the top, immature, 
internodes (low sucrose) than the mature internodes (high 
sucrose). As a result of this effect the A/N ratio decreased 
from the bottom to the top, while it increased from the bottom 
to the top in unburned cane.
c) Burning reduced juice volume, purity and reducing sugar, 
while it increased total sugar content but did not affect 
sucrose concentration. The drop in purity was almost at the 
same rate for both-canes during the first week, but burned 
cane showed a greater drop after two weeks' storage. On the 
other hand the drop in purity was faster and greater in the 
top part than in the other two parts of the stalk during the 
storage period.
d) The different parts of the stalk, as well as the different 
varieties, did not respond similarly to burning. While the 
bottom and middle parts showed no differences between burned 
and unburned cane in sucrose and total sugar content, the top 
part showed higher sucrose and total sugar content with burning.
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II. Effect of storage on cane quality:
a) Cane varieties, parts of the stalk and cane treatments 
(burned and unburned) showed different responses to burning 
as well as to the storage period.
b) The invertase activity of both burned and unburned canes 
decreased with time of storage, except on the first three days 
when unburned cane showed an increase in the activity. There 
were also indications that the invertase activity in low-sucrose 
internodes (parts or varieties) was more strongly affected by 
burning than that of the high-sucrose internodes.
c) The results pertaining to the different sugar components 
and invertase activities as affected by burning and storage 
were not consistent during the storage period,.but generally 
they were constant among parts of the stalk as well as among 
varieties.
13. Unburned-cut cane showed the same relationships between the quanti­
ties of the different sugar components and invertase activities as 
those reported before with the maturity study (11). On the other 
hand, burning reversed these relationships. These results indi­
cated that burned cane usually has deterioration characteristics 
opposite to those of unburned cane.
14. The comparative effects of burned and unburned, standing or cut 
canes indicated that the quantities of the different sugar com­
ponents as well as the invertase activities of C.P. 48-103 differed 
greatly from burned to unburned canes as well as from cut to stand­
ing canes.
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15. The three-factor interaction between cane conditions (cut or stand­
ing), cane treatments (burned or unburned), and sampling periods 
for reducing sugar, acid and neutral invertase activities and A/N 
ratio revealed that the behavior of burned and unburned canes 
throughout the sampling periods was not similar, and their 
response to cane conditions was quite different. Generally 
burning reduced the activity of both invertases in cut cane more 
than in standing cane.
16. The interaction between cut and uncut cane, cane treatments, and 
parts of the stalk for all variables studied, except for the neutral 
invertase activity, indicated that the bottom, middle, and top parts 
did not respond similarly to burning or to cutting of the cane.
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